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Lis the 12th letter of the English alphabet. It was also a 
letter in the alphabet used by the Semites, who once 
lived in Syria and Palestine. They named it /amed, their 
word for goad, or crooked staff. They adapted an Egyp- 
tian hieroglyphic, or picture symbol, for goad, to repre- 
sent the letter. The ancient Greeks took the letter into 
their alphabet and called it /ambda. Later, the Romans 
borrowed it from the Greek alphabet and gave the letter 
its present capital L form. See Alphabet. 

Uses. / or /is the 11th most frequently used letter in 
books, newspapers, and other printed material in Eng- 
lish. Z is the Roman numeral for 50. When it is written 
with the crossbar, as £, it is the sign for pound in Eng- 
lish money, and comes from the Latin word /ibra, or 


Common forms of the letter L 
Handwritten letters vary Roman letters have small 
from Person to person. Manu- finishing strokes called serifs 
script (printed) letters, left, that extend from the main 

ave simple curves and strokes. The type face shown 
Straight lines. Cursive letters, above is Baskerville. The italic 
right, have flowing lines. form appears on the right. 


pound. in physics, L stands for /ength, as it does in most 
measurement formulas. In geography, L indicates /ongi- 
tude, and / stands for /atitude. The / also stands for /ira in 
Italian money; for /eaf in describing books, and for /eft 
as in /f, or left field; and for lower as in lc., or lower 
case, a term used in typography and journalism. 

Pronunciation. In English, /is pronounced by plac- 
ing the tongue tip against the gum just above the upper 
front teeth. The tongue is spread so that it touches the 
upper teeth on both sides. The breath stream causes the 
vocal cords to vibrate and passes out of the mouth on 
one side of the tongue or the other. The /is silent in 
would, should, salmon, and half. in Spanish dialects, // 
sounds like /y. e 


Special ways of expressing the letter L 


gE- 


International Morse Code 


LI LI L 


Sans-serif letters are also Computer letters have spe- 
called gothic letters. They cial shapes. Computers can 
have no serifs. The type face "read" these letters either opti- 
shown above is called Futura. cally or by means of the mag- 
The italic form of Futura ap- netic ink with which the let- 
pears on the right. ters may be printed. 
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Labelling. See Bar coding. 

Labium. See Insect (Mouthparts). 

Labor Party. See Australian Labor Party. 
Laboratory is a place equipped with apparatus for 
conducting scientific experiments, investigations, and 
tests. Many devices and products used in everyday life 
resulted from laboratory work. They include car en- 
gines, plastics, radios, synthetic fabrics, telephones, 
television sets, and transistors. Laboratories may be 
found in universities, in research institutes and indus- 
trial organizations, and in government departments. 
They serve as a training ground for scientists and a 
means for discovering new knowledge. 

Most scientists, and many engineers, work in labora- 
tories. Research students, preparing a PhD thesis, also 
work in laboratories and are involved in original re- 
search. Laboratories employ many other people, such as 
laboratory assistants, technicians, instrument builders, 
administrators, and clerical workers. 

Scientists perform two types of research: fundamental 
or basic research and applied research. In fundamental 
research, scientists look for explanations of natural phe- 
nomena and search for new natural laws. Scientists that 
do applied research concentrate on the development of 
new or better devices, or new chemical compounds, 
often using the results of fundamental research. Univer- 
sity laboratories concentrate more on fundamental re- 
search, while most industrial laboratories are involved 
in applied research. 

See also Chemistry (The work of chemists); Science 
(How scientists work). 

Labour, in birth. See Childbirth. 

Labour, in economics. See Labour force. 

Labour, Division of. See Mass production; Trade 
(Trade and specialization). 

Labour Day is a holiday in Australia and New Zealand. 
In Australia, people also call it Fight-Hour Day because 
it marks the achievement of an eight-hour working day 
by various groups between 1855 and 1900. It was the 
first important victory of the Australian trade unions. 


The equipment in a labora- 
tory depends on the type of 
work being done. In a bio- 
chemical laboratory, scientists 
observe specimens under a 
microscope. The scientist on 
the left is working at a fume 
cupboard, which has an ex- 
traction system to prevent 
poisons and germs from en- 
tering the laboratory atmos- 
phere. 


In New South Wales, Labour Day is celebrated on var- 
ious days in different parts of the state. In Queensland, it 
is May 1 or the following Monday; in South Australia, 
the second Monday in October; in Victoria, the second 
Monday in March; and in Tasmania and Western Aus- 
tralia, the first Monday in March. In New Zealand, it is 
celebrated on the fourth Monday in October. 

Labour force is the part of a nation’s population that 
works for pay or is actively seeking work. The labour 
force produces most of a nation’s goods and services, 
and its size and productivity help to determine that na- 
tion's economic growth. 

The United Nations (UN) uses the term economically 
active population instead of labour force. The economi- 
cally active population consists of people of all ages 
who are employed or looking for jobs. The percentages 
of teenagers and old people in this group are much 
higher in many developing countries. 

Economists sometimes use the term Auman re- 
sources for the total number of people available to work 
if needed. During World War II (1939-1945), for example, 
many people not normally in the labour force took jobs 
in factories doing war work. 

Changes in the labour force. The two world wars of 
the 20th century had an important effect on the number 
of women in the work force of combatant nations. Many 
women went to work for the first time during these 
wars. 

The percentage of women in the labour force has in- 
creased greatly in the last 100 years. For example, in 
1890, women made up 17 per cent of the American 
work force. By 1950, this figure had reached 29 per cent. 
By 1990, it was over 43 per cent. 

Women have joined the labour force because of 
changing social attitudes, rising divorce rates, declining 
birth rates, and higher wages. Many women now work 
in white-collar jobs. These jobs include business, cleri- 
cal, and professional positions. 

In the European Community (EC) in the late 1980's, the 
economically active proportion of the population was 44 
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Changes in technology have reduced the number of people working in factories. An assembly 
line of the 1950s, /eft, employed a large team of workers to make bicycle components. Today, in- 


dustrial robots, right, have replaced humans in many industries. 


per cent, lower than in the United States, and Japan (49.9 
and 49.8 per cent respectively). In Japan, more men work 
beyond the age of 65. The figures for economically ac- 
tive women were: European Community 33 per cent, 
Japan 39 per cent, and United States 43 per cent. 

In most developed nations the number of people 
joining the labour force began to decline in the 1980's. 
This drop was caused by the fall in the birth rate in 
these countries. In countries with rising birth rates, the 
number of people joining the labour force, though not 
necessarily able to find employment, is expected to in- 
Crease. Finding jobs for young people, and retaining 
older workers who need to learn new skills as industrial 
technologies change, is a major challenge for govern- 
ments in the 1990's. 

See also Unemployment. 

Labour legislation. See Child labour; Strike. 
Labour-management relations. See Industrial re- 
lations, 
Labour Party is a political party that was first estab- 
lished in Britain to promote socialist policies. The British 
Labour Party is one of the country's leading political par- 
ties. Many other countries also have a Labour Party. This 
piicle is mainly about the British and Irish Labour Par- 
ies, 

The British Labour Party aims to maintain the free- 
dom of individuals while carrying out sufficient planned 
Public (state-run) enterprise to fulfil certain social objec- 
tives. These objectives are that all members of the com- 
munity should have both the opportunity and the obli- 
gation to contribute to the production of wealth, and 
that the wealth produced should be distributed justly. 

This policy is known as democratic socialism. The 
Principles and policies of the British Labour Party are 
similar to those of other democratic socialist parties in 
Europe and in other parts of the world. 

The Labour Party's official colour is red, a colour 


adopted by many movements of protest, which consider 
it the symbol of the common bond of all human beings. 
The Labour Party has adopted a red rose as its symbol. 

Defence. The Labour Party supports collective secu- 
rity among nations. The party supports defence alliances 
such as the North Atlantic Treaty Organization (NATO), 
and also urges support for the United Nations in settling 
international disputes. The party believes that Britain 
should retain a limited stock of nuclear weapons while 
talks on disarmament continue. 

Economics. In the 1990's the Labour Party moved 
away from its former support of wider government 
ownership and control of land and of utilities such as 
gas and electricity. It advocates greater spending on in- 
dustrial investment and training, through new bodies 
such as a national investment bank. It also advocates 
higher government spending on welfare services and 
environmental protection. 

Home policy. The Labour Party aims to achieve a 
community in which all people have equal opportunity. 
The Labour government of 1945 to 1951 greatly ex- 
panded the national insurance system to provide finan- 
cial assistance for the aged, the sick, and widows. The 
Labour Party is committed to the support and improve- 
ment of Britain's state-financed national health service, 
and also of the rights of children, women, and ethnic 
minorities. 

The Labour Party also advocates a separate elected 
assembly for Scotland, and reform of the House of 
Lords. 

In education, the Labour Party adopted the policy in 
the 1960's of ending the division between grammar 
schools and secondary modern schools in the national 
education system. 

History. In 1900, a group of trade unions, cooperative 
societies, and socialist societies formed the Labour Rep- 
resentation Committee in order to establish a Labour 
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Ramsay Macdonald arriving at No 10 Downing Street, London, 
in 1924, as the United Kingdom’s first Labour prime minister. 


group in Parliament. In 1906, with 29 Labour members of 
Parliament, the committee changed its name to the La- 
bour Party. 

In 1924, Ramsay MacDonald formed the United King- 
dom’s (UK's) first Labour government. His second gov- 
ernment, formed in 1929, resigned in 1931, after failing 
to ease unemployment. The UK's third Labour govern- 
ment lasted from 1945 until 1951, with Clement Attlee 
as prime minister. In 1955, Hugh Gaitskell succeeded 
Attlee as leader. Gaitskell’s successor, Harold Wilson, 
led Labour to power in 1964, and he served as prime 
minister until 1970. In 1974, Labour returned to power, 
again with Wilson as prime minister. In 1976, Wilson re- 
signed and Jim Callaghan became party leader and 
prime minister. The Labour government lost power in 
1979. Callaghan resigned in 1980 and Michael Foot be- 
came party leader. 

After its 1979 election defeat, the Labour Party suf- 
fered internal conflicts over policy and constitutional or- 
ganization. Left-wing members favoured more radical 
socialist policies and greater party control by constitu- 
ency branches and trade unions. Right-wing party mem- 
bers opposed these changes because they felt that Brit- 
ish people would not accept radical socialism. A group 
of right-wing members resigned from the Labour Party 
in 1981 and formed the Social Democratic Party. Labour 
lost another election in 1983, and Foot resigned. He was 
succeeded by Neil Kinnock. Labour lost a further elec- 
tion in 1987. In 1992, Labour failed once more to win the 
election and Neil Kinnock resigned from the party lead- 
ership. John Smith became the party leader. Under 
Smith's leadership, the party's unity grew, and delegates 
at the 1993 Labour Party conference voted to reduce the 
power of the union block vote. Before this change, 
some parliamentary candidates had been chosen by 


union representatives who voted on behalf of their 
members. Smith died in 1994. Tony Blair won the vote to 
become the new party leader. 

The Irish Labour Party has its origins in trade un- 
ionism. It was founded in 1912 by James Connolly as a 
congress of Irish trade unions. From 1921 until 1927 it 
was the main opposition party. 

The Irish Labour Party has been in government a 
number of times since the 1950's, by joining in coalition 
with another party, Fine Gael. Since the 1960's, the Irish 
Labour Party has been led by Brendan Corish (1960- 
1977), Frank Cluskey (1977-1981), Michael O'Leary (1981- 
1982), and Dick Spring (1982- _). The Labour Party 
doubled its representation in the 1992 general election 
and in 1993 formed a coalition government with Fianna 
Fail. Labour provided 6 of the 15 ministers and Spring 
took office as tanaiste (deputy prime minister). 

Other countries that have a Labour (or Labor) Party 
include Australia, Barbados, Israel, Jamaica, the Nether- 
lands, Norway, and the United States. 

For information about the Australian Labor Party see 
Australian Labor Party. For information about other La- 
bour parties see the articles on countries mentioned. 


Related articles in World Book include: 
Attlee, Clement Richard Macdonald, James Ramsay 


Blair, Tony Parliament 

Cabinet Political parties 

Callaghan, Jim Smith, John 

Fabianism Socialism 

Foot, Michael Webb, Sidney and Beatrice 


Kinnock, Neil Gordon 


Wilson, Lord 


Labour relations. See Personnel management. 
Labrador is a large peninsula in northeastern Canada. 
It covers about 1,300,000 square kilometres between the 
Atlantic Ocean and Hudson Bay. The western part of 
Labrador belongs to Quebec. Labrador’s so-called east- 
ern “coast” forms part of Newfoundland. Since 1927, the 
term “coast” has meant the coast as well as an inland 
area extending as much as 724 kilometres west from the 
Atlantic. This article discusses the Newfoundland part of 
Labrador, which covers 294,330 square kilometres. 

Labrador extends farther east than any other part of 
the North American mainland. The Strait of Belle Isle in 
the southeast separates Labrador from the island of 
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The Labrador peninsula 


lies in northeastern Canada. 
Most of the peninsula is in 
Quebec. The eastern part, 
which belongs to Newfound- 
land, is often referred to as 
Labrador. 
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Newfoundland. Quebec forms Newfoundland’s south- 
ern and western boundaries in Labrador. 

The abundance of fur-bearing animals and the rich 
coastal fisheries brought French settlers to Labrador in 
the early 1700's. Many people of Labrador still fish for a 
living. The fur industry is no longer of primary impor- 
tance. Rich iron ore deposits in the west support a min- 
ing industry that began to develop in the 1950s. 

Labrador is a land with long, severe winters. In the in- 
terior, snow covers the ground from September to June. 
The average July temperature ranges from 7° to 16° C. 
The climate makes agriculture difficult, except for some 
vegetable growing. The people depend on supplies 
brought from other parts of Canada for nearly all their 
food except fish and game meat. As part of Newfound- 
land, Labrador sends three representatives to the pro- 
vincial legislature. 

Labrador's population, based on the 1986 Canadian 
census, is 28,741. Most white settlers live in western 
mining communities, small fishing villages, and places 
such as Happy Valley-Goose Bay, which grew up around 
an air base established during World War II. Mining and 
fishing are the chief sources of income in Labrador. Eski- 
mos and Indians make up about a tenth of the popula- 
tion. 

Until the 1700's, only Eskimos and the Naskapi and 
Montagnais Indians of Algonquian origin lived in Labra- 
dor. The earliest white settlers were French fur traders 
and seal hunters. 

The white settlers, Eskimos, and Indians were leading 
lives of extreme hardship when Wilfred T. Grenfell, an 
English medical missionary, first visited them in 1892. 
Grenfell made their suffering known and obtained 
money to build hospitals, schools, and church missions 
in Labrador. 

Newfoundland and Quebec disputed the ownership 
and boundaries of the Labrador interior as interest grew 
in the area's resources. In 1927, the British Privy Council 
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The Labrador Current flows along the eastern shore of Labra- 
dor and the island of Newfoundland. It is formed in the Davis 
Strait by converging cold currents. 


finally settled this question by defining the present 
boundaries in favour of Newfoundland. It interpreted 
the term “coast” as “watershed.” Thus, the Newfoundland 
part of Labrador includes the area drained by rivers 
flowing into the Atlantic Ocean along the east coast. 
See also Newfoundland. 
Labrador Current is a cold ocean current that rises 
in the Arctic Ocean. It flows along the shores of Labra- 
dor, Canada, to a point near the island of Newfound- 
land, where it meets the Gulf Stream. The influence of 
the Labrador Current is felt as far south as New England 
in the United States. The harbours of Labrador are 
blocked with ice for about half the year, partly because 
of this cold current. But the ports of the British Isles, 
which have the same latitude as Labrador, remain open 
to shipping throughout the year. These ports are ice- 


Small fishing villages, such as this one, are located on Labrador's Atlantic coast. The people of 
Labrador rely on fishing, especially cod fishing, as a chief source of income. 
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free partly because of the warm Gulf Stream. When cold 
air above the Labrador Current meets the warm, moist 
winds above the Gulf Stream, heavy fogs form off the 
coast. 

See also Fog; Ocean (How the ocean moves). 
Labrador retriever originally came from Newfound- 
land in Canada, not Labrador. It was developed in Eng- 
land. The Labrador has two outstanding characteristics, 
its coat and its tail. The coat is thick and water-resistant. 
It is usually black, but may be yellow or chocolate. The 
dog's tail is short and unusually thick at the base. It 
stands 55-57 centimetres at the shoulders, and weighs 
24-36 kilograms. 

See also Dog (picture: Sporting dogs). 

Labrador tea is the name of six species of small ever- 
green plants of the heather family. They grow in wetland 
areas of Northern Europe, in northern and subarctic 
North America, and Greenland. The leaves have a mild 
narcotic substance and have been used for tea and as a 
substitute for hops in making beer. Tannin, used in tan- 
ning animal hides, also comes from the leaves. 

Scientific classification. Labrador tea plants are members 
of the heath family, Ericaceae. They belong to the genus Ledum. 

See also Flower (picture: Flowers of woodlands and 
forests). 

La Brea pits are one of the world’s richest known 
sources of Ice Age fossils. They lie in Hancock Park in 
Los Angeles. Beginning in 1906, when the remains of a 
giant prehistoric bear were found, about a million well- 
preserved skeletons of sabre-toothed tigers, giant 
wolves, llamas, camels, horses, giant ground sloths, and 
other ancient animals have been dug from the various 
layers of oil and tar. These animals became trapped 
when they came to drink from the shallow pool that cov- 
ered the sticky asphalt bog. 

La Bruyère, Jean de (1645-1696), was a French sati- 
rist. He is best known for The Characters of Theophras- 
tus, Translated from the Greek, with the Characters and 
Mores of This Age. The book appeared in 1688 as an ap- 
pendix to his translation of a work by Theophrastus, a 
Greek philosopher of the mid-300's to early 200's B.C. In 
each of the nine editions published during his lifetime, 
La Bruyére increased his own contribution so that the 
Characters stands as an original work. La Bruyére ridi- 
culed the injustice and hypocrisy he saw in French life. 

La Bruyére was born in Paris. He spent much of his 
life tutoring the children of noble families. 

Labuan is an island in Brunei Bay off the coast of 
Sabah. It is administered as part of the Federal Territory 
of Malaysia along with Kuala Lumpur, the capital city of 
Malaysia (see Malaysia, Government of). 

Labuan has an area of 96 square kilometres. It is gen- 
erally low-lying, and its highest point is 97 metres. There 
are several small kampongs (villages) and a small town, 
Victoria. Coconut trees, paddies (rice fields), and rubber 
trees cover 30 per cent of the island. More than half of 
the island is under forest, scrub, or swamps. 

The population of the island is 54,307. About three- 
quarters of the people belong to the pribami who were 
the original inhabitants of the island. A quarter of the 
people are Chinese. 

Labuan is a free port—that is a harbour in a free-trade 
area where companies do not have to pay customs du- 
ties. It is a tax-free area for overseas companies. It is also 


an important centre for barter trade with the Philippines. 
A large fleet of supertankers uses its deepwater harbour 
to collect petroleum products. 

Natural gas, produced in the coastal waters of Sabah, 
is processed into methanol on Labuan. It is also used as 
fuel for a 79-megawatt powerplant. A large industrial 
complex produces iron briquettes (small bricks). 

Brunei ceded Labuan to Britain in 1846. The British in- 
tended to make Labuan into a naval base to protect its 
ships from pirates, but failed. Labuan became a colony 
for convicts, who worked in its coal mine in the late 
1800. The island joined the Malaysian Federal Territory 
in 1984. In 1990, the Malaysian government made the is- 
land a tax haven, hoping to develop a financial centre 
and attract multinational companies. 

Laburnum is a small tree with bright yellow blossoms. 
Its leaves remain green until late in the autumn. The 
seeds grow in pods. The common laburnum, native to 
Asia, is sometimes called go/den chain because of its 
long clusters of yellow flowers. It is also called bean 
tree and bean trefoil. This kind of laburnum is somewhat 
sensitive to cold. It has dull green, slightly hairy leaves. 
The Scotch laburnum is native to Central and Southern 
Europe. It is hardier than the common laburnum, and 
has longer flower clusters. The leaves are a glossy 
green. Old specimens of this tree have a gnarled ap- 
pearance. 

The seeds, roots, and other parts of laburnums con- 
tain a poisonous substance called cytisine. Laburnums 
should not be planted where there are young children. 
Laburnum wood is hard and dark. It is used as a substi- 
tute for ebony, for inlay work, and for making musical 
instruments. See Ebony; Wood. 

Scientific classification. Laburnums belong to the pea fam- 
ily, Leguminosae (Fabaceae). The common laburnum is classified 
as Laburnum anagyroides. 

Labyrinth, in anatomy. See Ear (The inner ear). 
Labyrinth was a place with many confusing paths and 
passageways. According to Greek mythology, Daedalus 
built it for King Minos of Crete. Minos wanted it as a 


The Cretan labyrinth is pictured on this ancient coin. Accord- 
ing to mythology, the maze was built to imprison the Minotaur. 


prison for the monster called the Minotaur. He sacri- 
ficed seven Athenian youths and seven maidens to the 
Minotaur every year. 

Theseus, the son of an Athenian king, went into the 
Labyrinth, killed the Minotaur, and found his way out of 
the twisting passages. Ariadne, Minos’ daughter, had 
given him a ball of thread to unwind as he went in. He 
followed the thread and escaped. 

Archaeologists have discovered a palace that may 
have been the site of the Cretan Labyrinth. Located in 
the Cretan city of Knossos, it has many passageways and 
resembles the mythical Labyrinth. Many double axes 
were found at the palace. Most scholars believe that the 
word /abyrinth came from /abrys, which means double 
axe. Later, it came to mean any place that contained 
many confusing passageways. Archaeologists have also 
found traces of another great labyrinth in Egypt. 

Buildings with confusing and seemingly endless net- 
works of passages are found in some amusement parks. 
A modern labyrinth of this nature is sometimes called a 
maze and is used for testing skill in problem solving. 
Many toys and games are based on the idea of the laby- 
rinth or maze. Psychologists use mazes in experiments 
to test the reactions of animals (see Learning [Multiple- 
response learning)). 

Lac is a sticky substance given off by a kind of scale in- 
sect. The insects gather by the hundreds of thousands 

on the twigs and branches of the soapberry and acacia 
trees of India, Thailand, and Burma (see Scale insects). 
The sticky substance these insects secrete is called /ac. 
The term comes from a Hindustani word meaning hun- 
dred thousand. Shellac is made from lac (see Shellac). 

Lac insects pierce the bark of trees with their long 
beaks and feed on the sap. As they do so, they discharge 
a quantity of lac to protect themselves from their ene- 
mies. The female insect lays several hundred eggs be- 
fore she dies. The young insects hatch as wormlike /ar- 
vae. When the larvae grow into insects, they look for 
new, fresh twigs to feed on. This period in their life 
cycle is called swarming. 

Lac is usually harvested by cutting almost all the twigs 
before the larvae mature. When the larvae are ready to 
swarm, the twigs are fastened onto trees where the 
workers want the insects to feed. The crude substance 
gathered from the twigs is called stick lac. Workers 
grind it between stones and wash it in water to remove 
the colouring matter. In this stage, the substance is 
called seed /ac. Seed lac is processed either by hand, by 
machine, or through bleaching in hot sodium carbonate. 

Shellac is made by dissolving processed lac in alco- 
hol. Shellac is used in electric insulators and varnishes 
and to hold together pharmaceutical tablets and boiled 
sweets. Shellac is also used in printing ink and for hat 
stiffening. 

Laccadive Islands are a group of tiny coral islands 
off the southwestern coast of India. They occupy about 
18 square kilometres in the Arabian Sea and are part of 
the Union Territory of Lakshadweep, formerly known as 
Laccadive, Minicoy, and Amindivi Islands Territory. For 
location, see India (terrain map). The Union Territory 
Covers about 32 square kilometres and has a population 
of about 51,600. Most of the people in the territory live 
on the Laccadive Islands. The rest inhabit the Amindivi 
Islands. 
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Most of the islanders speak the Malayalam language, 
but they belong to various Arabian tribes. The women 
make an elastic fibre called coir from coconut husks. 
Coir is used in the manufacture of matting. The men 
build boats and trade on the mainland. They exchange 
their copra and coconut fibre chiefly for rice, their prin- 
cipal food. 

Lace is a decorative fabric that consists of an open, net- 
like pattern of threads. The finest lace is made of linen 
thread, but cotton, silk, wool, manufactured fibres, and 
even threads of gold and silver are also used. The de- 
sign on most types of lace consists of patterns of flow- 
ers or leaves. Other designs feature animals, human fig- 
ures, or such objects as columns and scrolls. Lace is 
used mainly to decorate clothing and to make ornamen- 
tal items for homes and churches. 

Most lace is made by machine, but the fabric was 
originally made by hand. Handmade lace is classified ac- 
cording to the way it is made. The two main types are 
needlepoint lace and bobbin lace. in making needle- 
point lace, the lacemaker draws the design on parch- 
ment and sews it on a linen backing. Then he or she 
uses a needle and thread to fill in the pattern with em- 
broidery stitches. For bobbin lace, the design is drawn 
on parchment attached to a pillow. To make the lace, the 
lacemaker uses many bobbins of thread. The thread is 
worked around small pins that are stuck into the pillow 
along the lines of the design. 

Lace can also be made in a number of other ways. For 
example, knotted threads are used in making a kind of 
lace called tatting. Techniques similar to those used in 
knitting are involved in creating crochet lace. Tambour 
lace is made by embroidering designs on netting. Lace- 
makers stitch pieces of muslin on netting to make 
appliqué lace. 

Most handmade laces were named after the place 
where they were first made. One famous kind of needle- 
point lace is Alençon, made in Alençon, France. Other 
outstanding needlepoint laces are Argentan, Brussels, 
and Venetian. Well-known bobbin laces include Chan- 
tilly, Mechlin, and Valenciennes. 


Lace is a decorative, netlike fabric that has many uses. This pho- 
tograph shows dresses, Christmas tree ornaments, curtains, and 
a tablecloth—all made of lace. 
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Venetian lace is one of the oldest types of needlepoint lace. Appliqué lace is made by stitching pieces of muslin on netting. 
This floral design was made in a style called point de Venise. This appliqué lace was made in England. 


Valenciennes lace is a soft, delicate bobbin lace that was made Honiton lace is a type of bobbin lace named after the town in 
in France and Flanders during the 1700's and 1800s. England where it was produced in the 1700's and 1800s. 


a 


Brussels lace called point-de-gauze is a fine, light needlepoint Tatting is lace made by looping and knotting cotton or linen 
lace. Point-de-gauze was especially popular during the 1800's. threads with a shuttle. 


Bobbin lace is made by hand in Italy, above. The lacemaker 
works bobbins around a design outlined by small pegs. 


The art of lacemaking developed in Europe during 
the 1500s. Italy and Belgium were the chief centres of 
early lacemaking. During the early 1800s, British inven- 
tors developed the bobbin net machine. This machine 
became the basis for many of the machines used today 
in making lace. 

See also Crocheting. 

Lacedaemon. See Sparta. 

La Ceiba (pop. 61,900), a chief Caribbean port of 
Honduras, lies 185 kilometres north of Tegucigalpa (see 
Honduras [map)). It is a distribution centre for the prod- 
ucts of north and northeast Honduras. Industries in La 
Ceiba produce footwear, cigars, soap, and coconut oil. 
Exports from this port include abaca fibre, coconuts, 
and oranges. 

Laceration. See Bruise. 

Lacewing is an insect with thin and delicate wings. 
The two main kinds are green lacewings and brown 
lacewings. Some green lacewings have golden eyes, 
and some give off strong odours. Brown lacewings have 
brown eyes and wings. 

The /arva (young form) of the lacewing has large, 
sickle-shaped jaws. It captures and feeds on aphids, 
scales, and other insects, and even on the eggs of other 
lacewings. Some larvae, called aphid lions, are used by 
farmers to kill agricultural pests. The full-grown larva 
spins a silk cocoon. After two weeks, an adult lacewing 
emerges. 

Scientific classification. Lacewings belong to the order 
Neuroptera. Common species belong to the brown lacewing 


foniy; Hemerobiidae, and the green lacewing family, Chrysopi- 
ae. 


Lachesis. See Fates. 

Lachlan is a river in New South Wales, Australia. It 
rises near Cullerin, in the Great Dividing Range, and 
flows into the Murrumbidgee River. It is almost 1,500 
kilometres long, and its basin has an area of about 
67,340 square kilometres. For location, see New South 
Wales (map). 
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Song dynasty (960-1279), China 
A Buddhist head was carved from hardened lacquer. 


Lacquer is a shiny, protective film used on metals, 
woods, and porcelain. Lacquer is made from com- 
pounds of cellulose, resin, or lac. 

Lacquer made with resin is called a true “spirit” var- 
nish. The resin is usually mixed with turpentine. The tur- 
pentine evaporates when it is exposed to air, leaving 
only the coating of resin on the material. When a cellu- 
lose compound is used to make lacquer, the compound 
is usually dissolved in butyl alcohol or butyl acetate. The 
butyl compounds also evaporate when exposed to air. 
When lac is used to make lacquer, the evaporating solu- 
tion used is ethyl alcohol. These lacquers are made in all 
colours that are commonly found in paints. 

In the Orient, a natural lacquer is obtained from the 
sap of the lacquer, or varnish, tree. The Japanese and 
Chinese tap the tree and collect the sap. Then they strain 
the sap, and dry it by heat. This makes a dark-brown liq- 
uid as thick as syrup. The liquid is diluted and some- 
times coloured before it is used as lacquer. 

Modern lacquers are used to finish thousands of ma- 
terials, including metals, paper, wood, and fabrics. The 
paper industry uses both clear and coloured lacquers to 
finish packages, labels, and book covers. In the furniture 


The lacewing is a delicate insect named because of its two 
pairs of lacy wings. The insect has large golden-bronze eyes. 
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industry, lacquers are especially useful in retaining the 
colour of blond furniture. In addition, they give a water- 
proof finish to furniture. In the car industry, lacquers are 
used to give a high gloss to car finishes. Acrylic-resin 
lacquers make an excellent coating for polished metals 
such as brass and chromium. 

See also Cellulose; Lac; Resin; Varnish. 
Lacquerware is a decorative object made by coating 
an article, such as a box, dish, tray, or vase, with many 
layers of varnish. The varnish forms a durable, glossy, 
waterproof surface that can be painted, carved, or deco- 
rated in other ways. Two kinds of varnish can be used to 
make lacquerware, /acquer and shellac. These varnishes 
may be clear or coloured. Some objects have as many as 
200 coats of varnish. Each coat is allowed to dry before 
the next one is applied. 

The art of making lacquerware developed in China, 
where lacquer probably was first produced. Chinese 
lacquer objects date from as early as 300 B.C. The Japa- 
nese learned the art from the Chinese, probably during 
the A.D. 500. In the early 1600's, China and Japan began 
exporting lacquerware boxes, chests, cups, screens, and 
other items to Europe. European artists soon began 
making lacquerware, but they used shellac instead of 
lacquer. During the 1700s, trade flourished in Europe 
for shellac-based European lacquerware. However, the 
finest lacquerware articles were still made in China and 
Japan. 

See also Lacquer; Shellac. 

Lacrimal gland. See Tears. 

Lacrosse is a fast game adopted from the North Amer- 
ican Indians. It is popular in Australia, Canada, England, 
and the United States. The object of lacrosse is to score 
a goal by throwing, scooping, or kicking a solid rubber 
ball into the opposing team’s goal. Players move the ball 
with a stick that has a net pocket at one end. The word 
lacrosse comes from the French words /a crosse, mean- 
ing the crook. The stick is formally called a crosse. 

Men's lacrosse is played on a field 110 yards (101 
metres) long and 53 } to 60 yards (49 to 55 metres) wide. 
The net goals are centred between the sidelines with 15 
yards (14 metres) of playing area behind each goal. The 
goals are 6 feet (1.8 metres) high and 6 feet wide. A cir- 
cle with an 18-foot (5.5-metre) diameter, called the goa/ 


Lacrosse field diagram 
and players’ positions 


This diagram shows a men’s 
lacrosse field and the posi- 
tions players take at the start 
of a game. The game begins 
with a face-off between two 
midfielders at the cross mark 
in the centre of the field. 
Women's games are played 
with 12 players on each side 
instead of 10. The women's 
field has no official bounda- 
ries but is usually longer and 
wider than a men’s field. 


53⁄3 to 60 yards 


Key to positions 


D=Defence 
A=Attack 
M=Midfield 
G=Goal 


Meee SS E NO yards oe E E] 


A Chinese lacquerware plate with a carved dragon and flow- 
ers. It was made during the Ming dynasty (1368-1644). 


crease, surrounds each goal. The field is divided in half 
by the centre line. 

A team consists of a goalkeeper, three defenders, 
three midfielders, and three attackers. Each player uses 
his stick to throw, catch, or carry the ball. Sticks have 
two parts, a handle and a head. Most handles are made 
of aluminium or wood. The head consists of a leather 
and string pocket attached to a plastic frame. Sticks 
range from 102 to 180 centimetres long, and the heads 
from 16.5 to 25.4 centimetres wide. Attacking players use 
shorter sticks with smaller heads than defensive players. 
The goalie’s stick is 10 to 12 inches (25.4 to 30.5) centime- 
tres wide. The ball is slightly smaller than a baseball. 
When thrown, it can travel up 160 kilometres per hour. 
Players wear shorts, cleated shoes, plastic helmets, arm 
pads, and padded gloves. 

A game consists of four 15-minute quarters. A face-off 
in the centre of the field starts play each quarter, and 


after a goal is scored. In a face-off, two midfielders 
crouch down with their sticks on the ground. The ref- 
eree places the ball between the two sticks, and the 
players try to gain possession of it at the referee's signal. 
The other midfielders can move when play begins, but 
the defenders, attackers, and goalkeepers must remain 
in their own areas until possession is indicated by the 
referee. The ball is carried in the stick and passed or 
a by the players in order to get it in the opponents 
goal. 

Each team must always have at least three players on 
the offensive end of the field and four on the defensive 
end. Violation of this rule is called offsides. The only 
players who may touch or bat the ball with their hands 
are the goalkeepers. A referee, an umpire, and a field 
judge serve as officials. 

Opposing players may check (block) each other with 
the stick or the body. Body checking above the knees 
and from the front is legal. Illegal body checks are per- 
sonal fouls, requiring the player to leave the game for 1 
to 3 minutes, depending on how serious the official con- 
siders the foul. In most cases, players must leave for 30 
seconds for such technical fouls as offsides. A team 
must play shorthanded during this time. 

Women’s lacrosse is usually played on a field 120 
yards (110 metres) long and 70 yards (64 metres) wide. 
But rules do not list specific field dimensions. A team 
Consists of 12 players. The game is 50 minutes long, di- 
vided into 25-minute halves with a 10-minute intermis- 
sion between halves. Body contact is not allowed in 
women's lacrosse. 

History. Lacrosse developed from a game played by 
Canadian Indians. The Indian game was a rough, often 
brutal sport, with as many as a thousand warriors taking 
part. Canadians adopted the Indian game, forming the 
Montreal Lacrosse Club in 1856. 

Lactation is the giving of milk by mammals. Soon after 
a female mammal gives birth to young, milk begins to 
form in her mammary glands (see Mammary glands). 
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Lacrosse is a fast team sport. 
Players use a stick with a net 
pocket at one end to move 
the ball down the field. A 
team scores by putting the 
ball into the opponent's goal. 


Certain chemicals called hormones stimulate cells in the 
mammary glands to produce milk. Young mammals feed 
on milk until they are able to get food by themselves. 
Milk contains substances necessary for growth, such as 
carbohydrates, fats, and proteins. When the young stop 
feeding on milk, the mammary glands stop milk produc- 
tion. 

The lactation period varies in different species (kinds) 
of mammals. For example, the lactation period lasts 
about 10 months in cows, and about 2 years in walruses. 
When the mammal becomes pregnant again, the lacta- 
tion period begins once more. 

See also Mammal. 

Lactic acid is the common organic acid found in milk 
and other dairy foods that have turned “sour.” It also oc- 
curs in sauerkraut, pickles, and beer. It exists in two 
forms, D-lactic acid and L-lactic acid. D-lactic acid is 
formed by the fermentation of sugar. L-lactic acid is 
found in human and animal blood. During bursts of 
muscular activity, L-lactic acid builds up in the muscle 
tissue, causing soreness and fatigue. It slowly disap- 
pears as the muscles recover. 

Lactic acid is formed naturally by the fermentation of 
lactose (milk sugar). Its name comes from the Latin word 
lac, which means milk. Carl Scheele, a Swedish chemist, 
first isolated the acid from sour milk in 1780. 

Commercially, the acid is prepared by fermentation of 
cornflour, molasses, potatoes, or whey (the watery part 
of milk). It is widely used in foods and beverages to 
bring out flavour. The tanning industry uses crude lactic 
acid to remove lime from hides. The textile industry uses 
it in dyeing wool. It combines with alcohols to form /ac- 
tate esters, used as lacquer solvents and in medicines 
and foods. 

Lactic acid is a colourless or yellowish syrupy liquid 
that mixes readily with water. Its chemical formula is 
C,H,(OH)COOH. It has several forms that differ only in 
the arrangement of the atoms. 

See also Acid; Scheele, Carl Wilhelm. 
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Lactose. See Carbohydrate. 

Ladies Professional Golf Association. See Golf 
(Tournaments; Women's golf). 

Lading, Bill of. See Bill of lading. 

Ladoga, Lake. See Lake Ladoga. 

Lady in the United Kingdom is a member of the nobility 
or the wife of a nobleman. A woman who holds a title in 
her own right, including marchioness, countess, vis- 
countess, or baroness, ranks as a lady. The daughter of a 
duke, marquess, or earl is also called a lady. The wife of 
a knight or baronet carries the title /ady, but loses it if 
her husband dies and she marries a commoner. A lady 
of the royal household is a /ady in waiting, and a lord 
mayor's wife is a lady mayoress. The first ladies gained 
seats in the House of Lords in 1958. See also Nobility 
(Privileges of the peerage). 

Lady Day is the traditional name of the Christian feast 
of the Annunciation of the Blessed Virgin. Lady Day is 
one of the four quarter days, and falls on March 25 (see 
Quarter days). 

In the Middle Ages, and until 1751, the civil and legal 
year began on Lady Day. The fiscal year now begins on 
April 6, which is the equivalent of Lady Day in the old 
calendar (see Calendar), 

Lady Godiva. See Godiva, Lady. 

Ladybird is a small beetle with a round body shaped 
like half a pea. It is often bright red or yellow, with 
black, red, white, or yellow spots. Ladybirds feed chiefly 
on aphids and scale insects. For this reason, fruit- 
growers find ladybirds 
helpful. In the late 1800's, 
the cottony cushion scale, 
a scale insect pest, almost 
destroyed the fruit crop of 
California in the United 
States, and ladybirds were 
brought in to control the 
pest and save the crop. 
There are a few species of 
ladybirds that harm beans, 
melons, and other garden 
plants. But the work of the 
beneficial ladybirds far out- 
weighs the damage done 
by harmful ones. 

Scientific classification. Ladybirds are in the order Coleop- 
tera and make up the family Coccinellidae. 

See also Aphid; Beetle (picture); Insect. 

Lady's finger. See Okra. 

Lady’s-slipper is any one of several showy wild flow- 
ers of the orchid family. The plants grow in moist wood- 
lands of many parts of Europe, Asia, and North America. 
One of the petals of the flower is enlarged, forming a lip 
called a /abellum. It is this structure that makes the 
flower resemble a slipper. In some parts of North Amer- 
ica, the lady’s-slipper is also known as the moccasin 
flower. 

The showy ladys-slipper, or pink and white lady's- 
slipper, has large white flowers, but its lip is tinged with 
brilliant pinkish purple. The yellow lady’s-slipper has 
beautiful, waxy, yellow flowers. Its petals twist in a spi- 
ral. The pink lady’s-slipper is the provincial flower of the 
Canadian province Prince Edward Island. The blossoms 
have a velvety pink or white lip with reddish veins and 


Ladybird 


greenish-brown sepals. 
The small white lady's- 
slipper grows in such 
damp places as bogs and 
marshy meadows. 

Some tropical orchids 
with slipper-shaped petals 
are also called lady's- 
slippers. They grow in 
North and South America 
and in Asia. 

Scientific classification. 
Lady's-slippers belong to the 
orchid family, Orchidaceae. 
There are four genera of lady's- 
slippers; Cypripedium, 
Paphiopedilum, Phrag- 
mipedium, and Selenipedium. 


Lady‘s-slipper 


See also Orchid. 

Lae (pop. 61,617) is the administrative centre of Morobe 
district of Papua New Guinea. It lies at the mouth of the 
Markham River, on the Huon Gulf, which is on the 
northeastern coast. It is the country’s major shipping 
port. Lae is a major industrial centre, supplying the terri- 
tory with many industrial and commercial products. 

Before the establishment of the Lae airstrip in 1928, 
aircraft operations to the goldfields of Edie Creek and 
Bulolo were based at Salamaua. Lae developed due to 
the need for better airstrip facilities to carry heavy 
equipment to the Highlands. It was captured by the Jap- 
anese in March 1942, and recaptured in a battle in Sep- 
tember 1943. During this battle, Lae was completely de- 
stroyed. The town was rebuilt in 1945. 

Laënnec, René Théophile Hyacinthe (1781-1826), 
a French doctor and surgeon, invented the stethoscope 
in 1816. Doctors use this instrument to listen to the 
sounds of the heart and other organs. Laënnec investi- 
gated diseases of the heart and the lungs, and published 
his conclusions in A Treatise on Mediate Auscultation in 
1819. He was rarely in good health and died from tuber- 
culosis, a disease on which he had become an expert. 
Laënnec was born in Quimper, France. See also Stetho- 
scope. 

Laetrile is a controversial drug used to treat cancer. 
Most cancer specialists oppose the use of laetrile be- 
cause it has not been proved effective as a cancer treat- 
ment. But supporters of laetrile claim that it has halted 
or even cured cancer in many patients. 

Laetrile is extracted from apricot pits. Certain en- 
zymes in many foods break down laetrile. During this 
process, a poisonous substance called cyanide is re- 
leased. Many supporters of laetrile claim that the en- 
zymes are also present in cancer cells. They believe that 
after laetrile is injected into the bloodstream of a pa- 
tient, cyanide is released in the cancer cells and kills 
them. According to this theory, healthy body cells are 
not affected because they do not contain the enzymes 
that break down laetrile. 

Laetrile is usually administered by injecting it into the 
bloodstream. However, some cancer victims take laetrile 
pills, which are broken down in the stomach by certain 
enzymes contained in many foods. Cyanide poisoning, 
which can be fatal, may result. 

In the United States, 18 states have legalized the man- 


ufacture, sale, and use of laetrile. But the U.S. Food and 
Drug Administration (FDA) has banned the transporta- 
tion of laetrile—and of substances used to make it— 
across state borders. 

Some people favour legalization of laetrile. They insist 
that cancer patients have the right to choose any form of 
treatment that they may desire. Opponents argue that if 
aetrile were available, many cancer victims would 
choose it mainly because it has fewer side effects than 
other forms of therapy. As a result, the patients who 
chose laetrile would lose any chance of being helped by 
traditional forms of treatment. 

In an effort to settle the controversy over laetrile’s ef- 
ectiveness, the National Cancer Institute in the United 
States began a study of the drug in 1980. The results 
rom this study, released in 1981, showed that laetrile 
had been ineffective in treating cancer in human pa- 
tients and that the drug could be dangerous. 

La Farge, John (1835-1910), was an American painter. 
In the 1860's, La Farge painted many landscapes and still 
ifes of flowers that reveal a sensitivity to delicate shad- 
ings of light and atmosphere. During the 1880s and 
1890's, he painted a number of murals in a style derived 
from Italian Renaissance art. La Farge visited Japan in 
1886 and Polynesia in 1890 and 1891. These trips in- 
spired a series of fresh, bright water colours. La Farge 
made an important contribution to stained-glass design 
by inventing new techniques for producing colours of 
remarkable brilliance. He designed richly coloured 
stained-glass windows for the mansions of wealthy cli- 
ents and for churches. 

La Farge was born in New York City. He travelled 
widely and was part of an intellectual circle that in- 
cluded the writers Henry Adams and Henry James. La 
Farge also lectured and wrote on art theory. 

La Farge, Oliver (1901-1963), was an American author 
and anthropologist. La Farge was best known for his 
novels and short stories about Indian life in the Ameri- 
can Southwest and in Central America. He also wrote 
studies of Indian ceremonies, customs, and languages. 
La Farge became a leading spokesman for the rights of 
Indians in the United States. 

La Farge received the 1930 Pulitzer Prize for fiction for 
his first novel, Laughing Boy (1929). The book describes 
a Navajo Indian's problems adapting to white society. La 
Farge’s other fiction about Indians includes the novels 
Sparks Fly Upward (1931), The Enemy Gods (1937), and 
the stories collected in A// the Young Men (1935). One of 
his major anthropological works is Tribes and Temples 
(1927), written with the American anthropologist Frans 
Blom. The book describes the Maya Indian language. 

Oliver Hazard Perry La Farge was born in New York 
City. During the 1920's, he made several archaeological 
expeditions to Arizona, Mexico, and Guatemala to study 
Indian culture. La Farge was also active in a number of 
organizations devoted to improving the life of American 
Indians. La Farge settled in Santa Fe, New Mexico, 
U.S.A., about 1940. 

La Fayette, Madame de (1634-1693), was a French 
Novelist. The Princess of Cleves (1678), her masterpiece, 
has been called the first French psychological novel. The 
book is noted for its sober style and simple structure. 
Set in the 1500's, it is the story of a princess who is se- 
cretly in love with the Duke of Nemours, a dashing no- 
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Maua, Our Boatman, an oil painting on canvas 


A John La Farge portrait of a Tahitian man was painted in 
1891, while the artist was visiting Polynesia. La Farge was one of 
the first American artists to travel to the Pacific Islands. He 
painted many pictures of the scenery and people he saw there. 


bleman at the court of Henry Il. The princess confides 
her secret to her adoring husband, who dies of a bro- 
ken heart. She refuses to marry Nemours because she 
believes he is incapable of remaining faithful to her. In 
addition, she feels guilty about indirectly causing her 
husband's death, and she values emotional tranquility. 
Madame de La Fayette also wrote two other works, The 
Princess of Montpensier (1662), a novelette; and Zayde 
(1670), a rambling romantic tale. 

Madame de La Fayette was born Marie Madeleine 
Pioche de La Vergne in Paris, and married Frangois, 
Comte de La Fayette. 

Lafayette, Marquis de (1757-1834), was a French sol- 
dier and statesman. He fought for American independ- 
ence and was a prominent leader in the early stages of 
the French Revolution. 

Lafayette was born at Chavaniac, in Haute Loire, on 
Sept. 6, 1757. He welcomed the American Revolution as 
an opportunity to win military glory by fighting against 
Great Britain for France. He purchased a ship and 
landed in America in 1777 with a party of soldier- 
adventurers. 

In early 1779, a few months after France declared war 
on Britain, Lafayette returned home as a hero. He hoped 
to join an invasion of Britain, but it never took place. 

In April 1780, Lafayette returned to his post as major 
general in the American Army. In 1781, Lafayette led a 
small American force in Virginia that cooperated with 
the French fleet and Washington in forcing a larger Brit- 
ish army under General Charles Cornwallis to surrender 


at Yorktown. 


Lee Collection, Washington and Lee University, Virginia, U.S.A. 


Marquis de Lafayette helped the colonists in the American 
Revolution. He persuaded France to send military aid, and as- 
sisted in the negotiations that won American independence. 


Lafayette had become a “hero to two worlds” when he 
returned to France in 1782. He became absorbed in the 
questions of free trade, tax reform, emancipation of 
slaves, and religious freedom for Protestants. In the 
events leading to the French Revolution in 1789, he did 
not hesitate to sacrifice court favour and position in be- 
half of his liberal ideas. 

As commander of the new National Guard, Lafayette 
was one of the most powerful men in France from 1789 
to 1791. But he did not believe in seizing political power 
for himself. He was unwilling to work with the corrupt 
but able Comte de Mirabeau. Queen Marie Antoinette 
and her court resented Lafayette. She said: “It would be 
better to perish than be saved by M, de Lafayette.” As 
radicalism spread, Lafayette found it necessary to sup- 
press crowd violence. By the summer of 1791, his popu- 
larity had gone. He found himself hated by the people, 
the former nobles, and the court. 

After the Constitution of 1791 went into effect, Lafay- 
ette temporarily retired from active politics. When war 
against Britain broke out in 1792, he took charge of 
troops in what is now Belgium. As the military front col- 
lapsed, he unsuccessfully tried to suppress the rising 
tide of Jacobin radicalism at home (see Jacobins). Lafay- 
ette, denounced as a traitor, fled abroad. The Austrians 
imprisoned Lafayette in 1792 until Napoleon's victories 
won his release in 1797. 

Under Napoleon, Lafayette was elected to the Cham- 
ber of Deputies. As one of the vice presidents of the 
chamber, Lafayette worked for Napoleon's second abdi- 
cation after the Battle of Waterloo. 

Except for the reactionary periods of 1815 to 1817 and 


Detail of an oil painting on canvas (1799) by Charles Wilson Peale; 


1824 to 1827, Lafayette continued to serve in the Cham- 
ber of Deputies. He became a focal point of liberal re- 
sistance to the Bourbon kings. He upheld American in- 
terests, and fought for the cause of independence and 
reform in Greece, Spain, Portugal, Italy, Poland, and the 
South American republics. 

Once more, in 1830, Lafayette became the leader of a 
revolution that dethroned the Bourbons. Again in com- 
mand of the National Guard, he refused popular de- 
mand that he become president of the new republic. In- 
stead, he helped make Louis Philippe the constitutional 
monarch of France. But Lafayette came to regret this de- 
cision and, before his death in 1834, he began to hope 
for a pure republic in France. 

Laffite, Jean (1780?-1826?), also spelled Lafitte, was an 
American smuggler, pirate, and patriot based around 
New Orleans. In 1810, he became chief of a band of out- 
laws with headquarters on Grande Terre Island in Bara- 
taria Bay in the Gulf of Mexico. With his brother Pierre, 
he commanded a fleet of ships and raided both Spanish 
and neutral vessels in the Gulf. His ships flew the flags of 
the Central and South American nations revolting 
against Spain. 

In 1813, Governor William Claiborne of Louisiana of- 
fered 500 U.S. dollars for Laffite’s capture. Laffite, then at 
the height of his power, boldly offered 1,500 U.S. dollars 
for the governor's head. All efforts to take and prosecute 
Laffite under the law failed. 

In 1814, the British were at war with the United States. 
They offered Laffite 30,000 U.S. dollars, a pardon, and a 
naval captaincy if he would aid them in attacking New 
Orleans. He refused, informed the United States govern- 
ment of the plans, and offered the services of the Bara- 
taria smugglers to the United States. Laffite fought for 
General Andrew Jackson in the Battle of New Orleans on 
Jan. 8, 1815, and received a pardon from President James 
Madison. 

American forces had destroyed the community at Bar- 
ataria, so Laffite moved to Galveston Island. There, he es- 
tablished a town called Campeachy, and returned to pi- 
racy. He made himself “governor” of the island. After he 
raided the Louisiana coast and scuttled an American 
ship, the United States sent an expedition in 1821 to de- 
stroy the Galveston pirate colony. Laffite, who in spite of 
his swagger could be a gallant gentleman, quietly 
yielded, set fire to his town, and sailed away. Most histo- 
rians believe that he died either in exile in Yucatan or in 
battle. Jean Laffite was born in France. 

La Fontaine, Jean de (1621-1695), a French poet, is 
famous for his Fables (1668-1694). Modelled on Aesop's 
Fables, La Fontaine's fables portray human behaviour 
through animal characters. But La Fontaine suggests 
more forcefully than Aesop that life is a jungle. La Fon- 
taine treated such serious subjects as power, greed, and 
violence with an amused, philosophical acceptance. He 
wrote his fables in light, natural verse. Despite their pes- 
simism and sophistication, the Fab/es still play a large 
role in the education of French children. La Fontaine 
also wrote a collection of racy stories called Contes 
(Tales) (1664-1666). 

La Fontaine was born in Chateau-Thierry. His friends 
described him as childlike, absent-minded, and ill-at- 
ease in society. A series of wealthy, cultured patrons 
supported him. 


Lag ba’omer is a minor Jewish festival that falls on the 
18th day of the Hebrew month of lyar (approximately 
May). It is the 33rd day of the omer, the 49 days that sep- 
arate the festivals of Passover and Shavuot. Unlike most 
Jewish holidays, which have Biblical bases, Lag ba’omer 
has been observed for only about 1,000 years. Lag 
ba‘omer is also called the Scholars Festival because it 
commemorates the end of a violent epidemic that raged 
among the students of Rabbi Akiva ben Joseph in Pales- 
tine during the early A.D. 100s. 

Lagan. See Flotsam, jetsam, and lagan. 

Lagan is a river in Northern Ireland. It rises on the 
slopes of Slieve Croob, in Down, and flows northwest- 
ward through the town of Dromore, before turning 
gradually northeastward towards Lisburn. The river then 
continues to Belfast where it enters Belfast Lough. 
Lagerkvist, Pär Fabian (1891-1974), a Swedish nov- 
elist, playwright, and poet, won the Nobel Prize for liter- 
ature in 1951. He is known for such plays as The Hang- 
man (1933), Midsummer Night in the Workhouse (1941), 
and Let Man Live (1949), and such novels as The Dwarf 
(1944), Barabbas (1951), and Pilgrim at Sea (1964). His lyri- 
cal poetry has deep philosophical content. He wrote 
about the cruelty of his time, and urged people to show 
more humanity and tolerance. He was born in Växjö, 
Sweden. 

Lagerlöf, Selma (1858-1940), a Swedish writer, won 
the 1909 Nobel Prize for lit- 
erature. She is best re- 
membered for the mean- 
ing and depth she gave to 
materials of folk origin. 
Gösta Berling’s Saga (1891), 
her first novel, is her most 
admired book. It is a fan- 
tastic romance in loosely 
related episodes that deal 
with a swashbuckling de- 
frocked minister and his 
fellow adventurers. Like 
much of Lagerlöf 's fiction, 
the book is set in Värm- 
land, the province in west- 
central Sweden where Lagerlöf was born. 

Religion plays an important part in Lagerlöf ‘s writing. 
In her two-volume novel Jerusalem (1901-1902), she tells 
the story of a Swedish religious group awaiting the sec- 
ond coming of Christ. In Christ Legends (1904), she elab- 
orates on Christian mythology. 

The Wonderful Adventures of Nils (1906-1907) is a ge- 
ography textbook in fairy tale form. It describes Sweden 
through the eyes of a boy travelling over the country on 
the back of a wild goose. The book is both factually 
sound and full of charm. Lagerlöf also used fairy tale ele- 
ments in Liljecrona’s Home (1911), a story based on her 
own family in the early 1800's. The trilogy The Ring of 
the Léwenskélds (1925-1928) combines mystery, ro- 
mance, and family history. It includes The General's 
Ring, Charlotte Löwensköld, and Anna Svärd. 

Selma Ottiliana Lovisa Lagerlöf was born in Mår- 
backa, her simple family home in Värmland. She was a 
teacher from 1885 to 1895. 

Lagoon is a shallow body of water separated from the 
Open sea. The land that separates a lagoon from the sea 


Selma Lagerlöf 
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may be a coral reef, a sandy ridge called a spit, or a nar- 
row expanse of sand called a barrier island. Lagoons 
formed by barrier islands are found along the east coast 
of the United States and along the Gulf of Mexico. 

Sand and other sediments carried in by ocean tides 
build up in a lagoon because it is protected from the 
pounding action of waves. These deposits eventually fill 
in the lagoon and connect the two stretches of land that 
it separates. 

See also Atoll. 

Lagos (pop. 1,149,200) is the largest city of Nigeria. 
Lagos lies partly on the African mainland and partly on 
four islands in the Gulf of Guinea. 

Lagos is Nigeria's chief port and commercial centre. 
The city's harbour handles about 1.8 million metric tons 
of cargo yearly. Lagos serves as the chief outlet for Nige- 
ria’s animal hides and skins, cacao, palm tree products, 
peanuts, and timber. The city's air, railway, road, and 
water transportation facilities provide links with other 
parts of Nigeria. An international airport operates at 
nearby Ikeja. 

Lagos is Nigeria's main manufacturing city. Its indus- 
tries include the assembly of motor vehicles and radios, 
brewing, food processing, oil storage, steel processing, 
and the production of textiles, soap, and candles. 

Yoruba people lived in what is now Lagos before Por- 
tuguese explorers arrived in the late 1400's. Lagos was a 
major slave market until 1851, when it became a British 
protectorate. The British government annexed Lagos in 
1861 and made it the capital of Nigeria in 1914. 

In 1980, the Nigerian government began building a 
new city called Abuja near the centre of the country to 
replace Lagos as the capital. In December 1991, Abuja 
became Nigeria's official capital. But construction had 
not been completed, and government activities were 
carried out in both cities. 


Lagos is Nigeria's largest city and chief port. Cars and other 
motor vehicles crowd the streets of this commercial centre. 
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Lagrange, Joseph Louis (1736-1813), was a French 
mathematician. His most famous work, Analytical Me- 
chanics (1788), is an algebraic study of the forces and 
motion involved in orbits of planets, the flow of liquids, 
and vibrating strings. Lagrange also wrote on interpola- 
tion, probability, and number theory, and helped set up 
the French metric system. Lagrange was born in Turin, 
Italy. At the age of 16, he became a professor of mathe- 
matics in the royal artillery school in Turin. 

See also Number theory. 

La Guardia, Fiorello Henry (1882-1947), gained na- 
tional fame as the mayor of New York City from 1934 to 
1945. A liberal Republican, La Guardia became known as 
a progressive reformer who was sensitive to the needs 
of ordinary citizens. As 
mayor, he cooperated with 
Democratic President 
Franklin D. Roosevelt's eco- 
nomic recovery pro- 
gramme, known as the 

New Deal. La Guardia's 
urban reforms included 
slum clearance; school, 
park, and street develop- 
ment. 

La Guardia was born in 
New York City. He gradu- 
ated from the New York 
University Law School in 
1910, La Guardia served in 
the United States House of Representatives from 1917 to 
1921 and 1923 to 1932. In Congress, he co-sponsored 
the Norris-La Guardia Act of 1932, which protected the 
rights of striking workers. 

Lahore (pop. 2,952,689) is the second largest city in 
Pakistan. Only Karachi has more people. Lahore is the 
capital of Punjab, a province in northeast Pakistan (see 
Pakistan [political map)). The city is a centre of weaving, 
milling, and other industries. Lahore is also an educa- 
tional centre. It has a museum and several schools, in- 
cluding Punjab University. 

The oldest part of Lahore is at least a thousand years 
old. It has many landmarks that recall the glories of the 
Mughal period in India’s history. Lahore was the capital 
of the Sikh Empire before the British took it over, and 
the city has many historic Sikh shrines. Many houses 
have balconies and lattice windows decorated with 
carved woodwork. Lahore has a magnificent Muslim 
mosque, a mausoleum, and a royal palace. In 1947, the 
Punjab region was divided into two sections, and La- 
hore's position as a cultural and political centre de- 
clined. The city’s economy also declined in this period, 
and its recovery since has been slow. 

Laird is the Scottish equivalent of the English word 
Jord. A laird is a landowner in Scotland, and generally 
has tenants. In the past, a laird’s tenants paid food and 
service in return for the use of land. In the Highlands, 
until the late 1700's, a laird's tenants may have been 
members of his clan who owed him military service in 
return for land. 

Laissez faire is a theory of economic policy which 
states that government generally should not interfere 
with decisions made in an open, competitive market. 


Fiorello La Guardia 


These decisions include setting prices and wages and 
making other choices that affect the sale of goods and 
services. According to laissez faire, workers are most 
productive and a nation’s economy functions most effi- 
ciently when people can pursue their private economic 
interest in relative freedom. 

Laissez faire is a French phrase meaning a//ow to do. 
It was first made popular by a group of French writers 
called physiocrats between the 1750's and 1780s. At that 
time, the governments of many European countries 
practised a set of policies known as mercantilism. Mer- 
cantilism involved strict regulation of agriculture, indus- 
try, and trade. Its chief goal was to ensure that exports 
exceeded imports. The physiocrats insisted that the im- 
position of such restrictions actually hindered the 
growth of trade. 

A group of thinkers called the British classical school, 
led by the Scottish economist Adam Smith, gave the 
laissez-faire principle its fullest explanation and defence 
between the 1770's and the 1840's. Their support came at 
a time when laissez faire suited the needs of a rapidly 
developing industrial economy. The classical econo- 
mists started from the assumption that individuals are 
motivated by self-interest. They maintained that people 
serve their own interests best when they provide the 
goods and services most wanted by others. Individuals 
who operate in an open, competitive market automati- 
cally promote prosperity for all. Thus, the government 
should have little to do with regulating the economy. 

The theory of laissez faire greatly influenced eco- 
nomic thought and action during the early and mid- 
1800's. Later, however, critics charged that laissez faire 
failed to solve many economic and social problems that 
had arisen. Gradually, the governments of industrial na- 
tions started to regulate economic activities more 
closely. They also passed laws aimed at relieving major 
social problems such as poverty and unemployment. 

Some modern economists call for a return to laissez- 
faire policies. The American economist Milton Friedman 
ranks as one of the leading supporters of such policies. 

See also Capitalism; Economics (Capitalism; Early 
theories); Freedom (Economic freedom); Physiocrats; 
Smith, Adam. 

Lake is a colouring substance that will not wash out. It 
is formed by combining mordants with dyestuffs. Mor- 

dants are usually metallic salts which change to metallic 
hydroxides. These react chemically with soluble dyes to 
form the insoluble, coloured lakes. 

There are two kinds of lakes. One is produced from 
natural dyes. The other is made from coal tar dyes. Natu- 
ral lakes include carmine, madder, and the Vienna dyes 
fixed with aluminium or tin. Carmine lake is prepared 
from the colouring matter of cochineal insects. Carmine 
lake is a beautiful scarlet colour. Madder lake is red. It 
comes from the root of the madder plant. Vienna lake is 
a violet colour and comes from brazilwood. 

Coal tar dyes can give a much wider range of colour. 
These dyes are produced at a much lower cost. They 
have almost entirely replaced the natural lakes. Lakes 
are used in calico-printing, silk-dyeing, for decorative 
work, colour-printing, and also as colour pigments in 
paints and lacquers. 

See also Mordant. 
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Different kinds of lakes include glacial lakes, volcanic lakes, and artificial lakes. Lake Titicaca 
was formed by glaciers in the mountains that lie on the border between Peru and Bolivia. Isla del 
Sol, above, is one of the lake's many islands. Titicaca is the world’s highest navigable lake. 


Lake is a body of water surrounded by land. Lakes may 
be found in all parts of the world. Some large bodies of 
water commonly known as seas are really lakes. These 
include the Dead Sea, the Sea of Galilee, and the Cas- 
pian Sea. Some lakes lie near the highest regions of the 
earth, and others are far below sea level. Lake Titicaca, 
in South America, is 3,812 metres above sea level. The 
Dead Sea, between Israel and Jordan, lies about 399 me- 
tres below sea level. Lake Eyre, Australia’s largest lake, 
reaches 16 metres below sea level. It fills only when in- 
frequent rainstorms occur. The word /ake comes from 
the Greek word /akkos, meaning hole or pond. 


The life of a lake 


How lakes are formed. The greatest number of 
lakes lie in regions that were once covered by glaciers. 
Glaciers cut deep valleys as they travel, and glacial de- 
Posits act as a dam. When a glacier begins to melt, its 
waters often collect in these valleys to form lakes. This 
action of glaciers explains why there are so many lakes 
in northern North America, Europe and Asia, as com- 
pared with the southern parts of those continents. For 
example, Finland has thousands of lakes formed by the 
action of glaciers. The Great Lakes in North America 
were also formed partly by glacial action. Many lakes in 
Mountain regions occupy armchair-shaped basins, 
called cirques, which were worn out by glaciers. Other 


lakes are formed when blocks of ice are buried in gla- 
cial deposits. When the ice melts, the sediments slump 
down to form hollows, called kettle holes, which fill 
with water. 

Some lakes form in limestone regions, such as the 
Florida peninsula in the United States. In limestone re- 
gions, rainwater which is slightly acid slowly dissolves 
the rock, forming networks of underground passages. 
When the tops of subterranean passages collapse, a de- 
pression, or sinkhole, appears on the surface. Some 
sinkholes become lined with clay which stops the water 
escaping. When these sinkholes become filled with 
water, they form lakes. 

Lakes form in several other ways. Lake basins can be 
formed by movements in the earth's crust known as 
faulting. Lake Baikal in Russia, the world's deepest lake, 
was formed this way. Some large lakes cover the floors 
of deep rift valleys, such as those in eastern Africa (see 
Great Rift Valley). Other lakes, such as Lake Toba on the 
Indonesian island of Sumatra, form in the craters of ex- 
tinct volcanoes. A few lakes, such as Lake Bosumtwi, 
Ghana, occupy large meteorite craters. 

Some lakes, such as Lough Derg in Ireland, are wide 
sections of rivers. For example, Lough Derg is a wide 
section of the course of the River Shannon. Other lakes 
form when a river changes course. The bend of the river 
which is cut off from the main course forms a curved 
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Volcanic lakes form when water collects in the craters of extinct volcanoes. 
Pods Volcano in Costa Rica, above, contains a volcanic lake in one of its craters. 


Glacial lakes form in areas where glaciers have worn out hollows in the 
earth’s surface. The beautiful lakes, right, near Bergen, Norway, are glacial 


lakes. 


oxbow lake. Oxbow lakes usually disappear after a 
while, because they are filled by sediment and vegeta- 
tion. Other lakes, called lagoons, form along coastlines 
behind beaches made up of sand and pebbles. 

Dam construction creates artificial, lakes called reser- 
voirs. The lake behind the dam in Kariba Gorge, on Afri- 
ca's Zambezi River, is more than 282 kilometres long. 
Australia's Snowy Mountains Scheme contains several 
reservoirs which conserve water for irrigation and for 
producing hydroelectricity. 

How lakes are fed. Rivers and mountain streams 
feed some lakes. Other lakes do not appear to have any 
water coming into them. They are actually fed by under- 
ground springs or streams, Still other lakes have inlets 
but no outlets. Basins in which lakes sometimes form 
when rivers flow into them are called p/ayas. South Aus- 
tralia has many playas, containing such lakes as Lake 
Eyre, Lake Frome, and Lake Torrens. 

How lakes disappear. The lakes that now exist will 
probably disappear in time. Some lakes dry up because 
of a change in climate or because of a change in the 
course of the waters that feed them. An erupting vol- 
cano or earthquake sometimes changes the surface of 
the surrounding region and causes lakes to disappear. 
In addition, lakes may drain into other bodies of water 
and vanish. 

Ground water fills the sinkholes in limestone areas. A 


long drought in such areas can completely dry up lakes 
and ponds in sinkholes. A seepage outlet in a sinkhole 
may also dry up a lake by draining the water into an un- 
derground cavern. Many low-lying regions on the 
earth's surface are the basins of lakes that have disap- 
peared. The dried-out beds of former lakes may form ex- 
cellent soils. 

The lake habitat. Lakes create little worlds of their 
own. Water plants of all shapes and sizes live under the 
surface of lakes. Some of the plants are attached to the 
lake bottom, and others float free. This vegetation pro- 
vides food for water creatures such as bugs, snails, and 
fish. Lakes are also the favourite haunts of waterfowl 
such as ducks, geese, swans, flamingos, egrets, cranes, 
and others. Land animals use lakes for drinking water. 
They also obtain food from lakes in the form of fish, 
birds, and plant life. 


The importance of lakes 


Climate. The presence of large lakes in a region 
greatly influences the lives of the people living nearby. 
Lakes affect weather conditions over a large area. In 
summer, a lake never gets as warm as the land that sur- 
rounds it. As a result, breezes blowing over the water 
are cooled. In winter, a lake does not cool off as fast as 
the surrounding land, and may cause the climate to be 
warmer. 


World's largest natural lakes 


Area 
Lake Location In km 
Caspian Sea* Kazakhstan-Turkmenistan- 372,000 

Iran-Azerbaijan-Russia 
Lake Superior Canada-United States 82,103 
Lake Victoria Kenya-Tanzania-Uganda 69,484 
Lake Huron Canada-United States 59,600 
Lake Michigan United States 57,757 
Aral Sea* Kazakhstan-Uzbekistan 40,100 
Lake Tanganyika Burundi-Tanzania- 32,893 
Zambia-Zaire 
Lake Baikal Russia 31,499 
Great Bear Lake Canada 31,328 
Lake Nyasa Tanzania-Mozambique- 28,749 
Malawi 
"Saltwater 


Warm winds blowing off a lake in autumn make it 
possible for certain crops to grow especially well. The 
effects of lakes on climate are evident around North 
America's Great Lakes. For example, the warming influ- 
ence of Lake Ontario, on the border between Canada 
and the United States, extends the growing season of 
southern Ontario province. This makes it possible to 
grow maize and various kinds of fruits which require a 
mild climate and a warm season before the harvest. An- 
other Great Lake, Lake Michigan, has a marked effect on 
farms along its eastern shore. Cool spring winds delay 
the blossoming of fruit trees until the danger of a killing 
frost has passed. Warm winds in autumn allow the fruit 
crops to be harvested before the frost strikes. 

Travel and trade routes. The growth of travel and 
commerce on the Great Lakes provides a typical exam- 
ple of people's use of lakes. The early explorers of North 
America used lakes and their connecting rivers as their 
chief travel routes. Some of these explorers paddled ca- 
noes up the St. Lawrence River to the Great Lakes. 

Steamboats took the place of canoes as the civiliza- 
tion of white people expanded. Today, freighters, tug- 
boats, and barges work their way along inland naviga- 
tion routes on the Great Lakes, carrying raw materials to 
the industrial cities along the lakes. Products carried on 
the Great Lakes include coal, iron, and grain. 

Irrigation. Lakes provide an important source of 
water for irrigation. Water may be fed from the lakes to 
farmers’ fields by ditches or canals, or it may be pumped 
into an overhead system of sprinklers. People have built 
huge dams on rivers in desert areas to create reservoirs 
of water for irrigation. The Egyptians built the Aswan 
High Dam on the Nile River partly for this purpose. The 
dams on the Indus River provide water to irrigate 14.8 
Million hectares of desert land. These irrigated regions, 
which lie mainly in Pakistan, supply food for millions of 
people. 

Water supply has been a serious problem ever since 
People started to live in towns and cities. Lakes offered a 
Natural reservoir of water for early communities. But 
Most cities today have outgrown such natural supplies, 
and people have built huge storage dams to provide ad- 
ditional water. The reservoirs formed by these dams 
sometimes lie far away from the city. For example, Perth, 
Western Australia, gets its water from reservoirs up to 
80 kilometres away to the east and southeast. 

Recreation. People use lakes for a variety of recre- 
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Maximum width Maximum depth 

Inkm nm 
483 995 
257 406 
241 82 
295 229 
190 281 
185 54 
48 1,435 
79 1,620 
177 396 
80 701 


es. They flock to lakes to enjoy fishing, 


boating, swimming, water-skiing, and ice-skating. In 
many parts of the world, the provision of recreational fa- 
cilities around lakes has become an important industry. 


Related articles in World Book include: 


Africa 
Lake Albert Lake Tana 
Lake Bangweulu Lake Tanganyika 
Lake Chad Lake Turkana 
Lake Edward Lake Victoria 
Lake Nasser Lake Volta 
Lake Nyasa 
Asia 

Aral Sea Lake Baikal 
Caspian Sea Lake Balkhash 
Dead Sea 

Australia and New Zealand 
Lake Burley Griffin Lake Pedder 
Lake Eucumbene Lake Saint Clair 
Lake Eyre Lake Taupo 
Lake George Lake Te Anau 
Lake Macquarie Lake Torrens 
Lake Manapouri 

North and South America 
Crater Lake Lake Huron 
Gatun Lake Lake Maracaibo 
Great Bear Lake Lake Michigan 
Great Lakes Lake Nicaragua 
Great Salt Lake Lake Ontario 
Great Slave Lake Lake Superior 
Lake Agassiz Lake Titicaca 
Lake Erie 
Europe 
Caspian Sea Lake Maggiore 
Lake Albano Lake Nemi 
Lake Bala Lake of Lucerne 
Lake Como Lake of Thun 
Lake Constance Lake Onega 
Lake District Lake Peipus 
Lake Garda Lakes of Killarney 
Lake Geneva Loch Lomond 
Lake Ilmen Lough Derg 
Lake Ladoga Lough Neagh 
Lake Lugano Windermere 
Other related articles 

Kettle hole Limnology 
Lagoon Oxbow lake 
Lake Xochimilco Pond 
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Lake Agassiz was the largest glacial lake which once 
existed in North America. It covered much of the area of 
present-day Manitoba, Canada, and portions of neigh- 
bouring states and provinces. Lake Agassiz came into 
existence late in the Ice Age (see Ice Age). As the ice 
sheet which covered the area moved northeastward, it 
left a large, shallow basin behind it. Melting ice and 
river water filled the basin to form Lake Agassiz. When 
the ice continued to melt at the lake’s north and east 
shores, the waters drained away toward Hudson Bay. 
Several smaller lakes, including Winnipeg, Winnipego- 
sis, and Manitoba, were left in the deeper part of the 
area. The shorelines of the ancient lake are visible today. 
The plain of Canada’s Red River of the North, one of the 
world’s most fertile wheat-growing regions, is the for- 
mer lake bed. Its rich soil was deposited by Lake Agas- 
siz 

See also Red River of the North. 
Lake Albano lies in the crater of an extinct volcano in 
west-central Italy. For location, see Italy (physical map). 
Ancient Romans took their holidays at this lake, then 
called A/banus Lacus. According to legend, the city of 
Alba Longa was founded here by Ascanius, son of the 
Trojan warrior Aeneas. 
Lake Albert, also called Albert Nyanza, one of the 
sources of the Nile River, lies between Uganda and 
Zaire. It covers about 4,248 square kilometres. It is about 
160 kilometres long and about 32 kilometres wide. The 
waters of Lake Albert come from Lake Edward to the 
south through the Semliki River, and drain out to the 
north by way of the Albert Nile. Lake Albert was named 
after the husband of Queen Victoria of Great Britain. 
Lake Baikal, also spelled Lake Baykal, is the deepest 
lake in the world. It also contains more water than any 


Lake Baikal 


Area: 12,162 sq. mi. (31,499 km2) CTY 
Elevation: 1,493 ft, (455 m) 
above sea level 
Deepest Point: © 5,315 ft. 
(1,620 m) 


RUSSIA 
AREA OF MAIN MAP 


-Road  *— Railway 


100") East Longitude 


g 
Š 
2 
a 
z 
€ 
5 
2 
S| 
B| 


ca 
Ss 
Hovsgol Â ~y 
Lake =, 
N 
Zakamnskg — 
A Ka 


Pe, 


other freshwater lake. Lake Baikal lies in southeastern Si- 
beria, a part of Russia. It is 1,620 metres deep at its 
deepest point and consists of more than 20 per cent of 
the world's unfrozen fresh water. Lake Baikal covers an 
area of 31,499 square kilometres. The lake measures 
about 636 kilometres long and about 79 kilometres wide 
atits widest point. In 1967, Lake Baikal and the surround- 
ing area, were established as a national park. 

Lake Baikal is one of the world’s oldest lakes. It was 
formed about 25 million years ago by movements of the 
earth's crust. Many kinds of wildlife live only in Lake Bai- 
kal or the nearby area. They include the golomyanka and 
other kinds of fish. The Baikal seal—found only in the 
lake—is one of the few kinds of seals that live in bodies 
of fresh water, 

The large volume of water in Lake Baikal affects the 
weather in the surrounding area. For example, the area 
nearest the lake has temperatures several degrees 
warmer in winter, and cooler in summer, than places 
farther inland. The lake's surface is frozen from January 
to May. Although 336 rivers flow into Lake Baikal, only 
one, the Angara, empties out of it. 

The chief products of the Lake Baikal region include 
cellulose, paper, timber, and fish. Hydroelectric dams 
on the Angara River supply power to the city of Irkutsk 
and other nearby communities. 

Pollution from industries on the shores of the lake 
could endanger local wildlife. However, the Baikal Foun- 
dation was established in 1988 in order to evaluate the 
threats to the environment and to try to protect the 
lake's ecosystem. 

Lake Bala is the largest lake in North Wales, It is 6 kilo- 
metres long and lies in Gwynedd. The long, narrow lake 
extends in a northeasterly to southwesterly direction. 
The River Dee flows through it. The name of the lake 
comes from the town of Bala, situated north of the lake. 
Llangower stands on the east shore. The Welsh call the 
lake Llyn Tegid. 

Lake Balkhash is a large lake in the southeastern part 
of Kazakhstan. The lake lies 342 metres above sea level 
and has an area of 17,275 square kilometres. Lake Bal- 
khash is only 10 kilometres wide in the eastern part, and 
87 kilometres wide at the western end. The water in the 
western part of Lake Balkhash is fresh because of the in- 
flow of the Ili River, but there is salt water at the eastern 
end. Several rivers empty into Lake Balkhash, but the 
lake has no outlet. Ice covers the lake from November to 
April. For the location of Lake Balkhash, see Kazakhstan 
(map). 

Lake Bangweulu is a shallow depression about 80 
kilometres long and 48 kilometres wide in northern 
Zambia (formerly Northern Rhodesia). For location, see 
Zambia (map), Much of the area to the south and south- 
east is swamp, which floods in the rainy season. The 
normal size of the lake is about 4,920 square kilometres, 
but the flood waters increase it to about 11,700 square 
kilometres. 

The Luapula River, which flows out of the southern 
end of Lake Bangweulu, is one of the headstreams of the 
Congo River. David Livingstone, the British explorer, 
reached Lake Bangweulu in 1868, Livingstone died near 
the lake in 1873. 

See also Stanley and Livingstone. 

Lake Baykal. See Lake Baikal. 


Lake Burley Griffin is an artificial lake in Canberra, 
in the Australian Capital Territory. It was planned as a 
series of small lakes by the city’s designer, Walter Burley 
Griffin. The Molonglo River is dammed at Scrivener 
Dam, forming a single lake with three basins. Kings Ave- 
nue and Commonwealth Avenue cross the lake, provid- 
ing a link between the sectors of Canberra. 

The lake's capacity is 27,753,750 cubic metres; its 
length, 10.95 kilometres; and its foreshore, about 35 kilo- 
metres. At the western end, the formal lawns along the 
bank give way to a natural wildlife reserve. A carillon 
stands on Aspen Island, near Kings Avenue bridge. A 
water jet near Regatta Point sends up a column of water 
137 metres high above the central basin. Parkes Drive 
and other roads allow a circuit of the foreshore by car. 
The National Library dominates the area along the lake. 


Lake Como 


Area: 56 sq. mi. (145 km?) me 7 AUSTRIA 

Elevation; 653 ft. (199 m) (i EAN a 
above sea level 

Deepest Point: » 1,345 ft. 
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Lake Burley Griffin was cre- 
ated in the 1960's, when the 
Scrivener Dam was built 
across the Molonglo River. 
The lake is named after Wal- 
ter Burley Griffin, the de- 
signer of Canberra. 


WE 


Lake Chad is a large lake in north-central Africa. Most 
of it lies within Chad, and the rest lies in Nigeria, Came- 
roon, and Niger. For location, see Chad (map). Scientists 
think its average size expands and contracts in 10-year 
cycles, but its overall size has shrunk for many years. It 
now has an area of about 16,300 square kilometres. Its 
shoreline changes in relation to the quantity of water 
that rivers emptying into it pour into the lake, and the 
rate of water evaporation. It is much larger in rainy sea- 
sons than in dry seasons. Lake Chad is seldom deeper 
than 7 metres because its basin is so shallow that water 
overflows into the countryside. Many islands rise from 
the surface, which is covered by a tangle of grasses and 
weeds. This matted surface has caused many people to 
refer to the lake as “a drowned prairie.” The lake's name 
in French is Lac Tchad. 

Lake Como is a famous beauty spot of northern Italy. 
Lake Como is called Lago di Como in Italian. It lies in the 
province of Lombardy at the foot of the Alps, The lake 
covers an area of 145 square kilometres. Its shores are 
lined with handsome summer homes, fine gardens, and 
fertile vineyards. The Adda River runs through Lake 
Como. Thousands of tourists visit Como, the chief town 
on the lake, each year. 

Lake Constance, called Bodensee in German, lies at 
the eastern end of the Swiss Plateau, at the border of 
Germany, Switzerland, and Austria. The lake covers 539 
square kilometres. It is about 72 kilometres long and 16 
kilometres wide. Of glacial origin, Lake Constance occu- 
pies a basin in the Rhine River. The level of the lake rises 
and falls with the melting of ice and snow in the neigh- 
bouring Alps. Many towns and villages line the shore of 
the lake, including Constance and Romanshorn. Old cas- 
tles, monasteries, and churches dot the countryside. 
There are vineyards and orchards near the shore of Lake 
Constance. 

Lake District is a beautiful region of lakes and moun- 
tains in the county of Cumbria, in northwestern England. 
It is about 48 kilometres from north to south, and 40 
kilometres from east to west. 

The region contains 15 lakes. They include Coniston 
Water, Ullswater, Derwentwater, Buttermere, Winder- 
mere, Grasmere, Thirlmere, Crummock Water, and E 
nerdale Water. Some mountains in the region rise m; ("a 
than 900 metres above sea level, such as Scafell, He! 
lyn, Skiddaw, and Scafell Pike, England's highest m 
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tain. The chief towns in the Lake District are Ambleside, 
Keswick, and Windermere. 

The Lake District has attracted many writers and art- 
ists. The region is closely associated with the romantic 
movement in English poetry. The poets Samuel Taylor 
Coleridge, Robert Southey, and William Wordsworth 
immortalized the Lake District in their poems. They be- 
came known as the Lake Poets. The writers Thomas 
Gray, John Keats, John Ruskin, Percy Bysshe Shelley, and 
Alfred Lord Tennyson were also associated with the 
Lake District. See also Cumbria. 

Lake dwelling. Early peoples in Europe sometimes 
built dwelling places in lakes or at the edges of lakes or 
creeks. Scientists have come to call these houses lake 
dwellings. The people placed their houses on wooden 
platforms which stood on piles, or posts. They drove the 
foundations deep into the mud, and often held them 
steady by stones stacked around their bases. Some 
houses were clustered in villages. 

The Greek historian Herodotus, who lived in the 400s 
B.C., made the first known mention of lake dwellings. He 
wrote of a lake-dwelling community in Macedonia. Ar- 
chaeologists first found the remains of prehistoric lake 
houses in 1853, in a lake near Zurich, Switzerland. The 
relics had been preserved by the waters of the lake, and 
by the mud of the lake bottom. Since 1853, scientists 
have found the ruins of lake dwellings in various parts 
of Switzerland and also beside the lakes and streams of 
other countries in Europe. They have found weapons of 
bone, stone, and metal, as well as crude pottery bowls 
and dishes, near the sites of the lake dwellings. Some of 
e pottery vessels still contained cereal grains and 
its. Scientists believe the pottery and weapons be- 
longed to the owners of the lake dwellings. 

Archaeologists have used the ruins of lake dwellings 


houses. The scientists believe that there was a se- 
quence, or series, of lake dwellings built in Europe. The 
first, and finest, of these dwellings were put up about 
5,000 years ago, during the Neolithic period, or New 
Stone Age. Later peoples built lake dwellings during the 
Bronze and Iron ages. 

The early people of Scotland and Ireland built primi- 
tive dwellings called crannogs in lakes and bogs. The 
name comes from the Celtic word crann, which means 
tree. These rude houses were artificial islands of wood, 
stones, and earth. Wooden stakes driven deep into the 
mud held the islands in place. 

People in some parts of the world still live in wooden 
houses built on piles over the waters of a lake or bay. 
Some of the people of New Guinea, the Malay Archipel- 
ago, and Venezuela build lake dwellings which serve as 
protection against their enemies, and against floods. 
Lake Edward is one of the sources of the Nile River. It 
lies in the Rift valley of central Africa between Uganda 
and Zaire. Most of the lake is in Zairian territory. 

Lake Edward is about 64 kilometres long and 51 kilo- 
metres wide, and covers 2,150 square kilometres. Fish 
life is abundant in the lake. The Semliki River flows 
north from Lake Edward into Lake Albert in a valley west 
of the Ruwenzori Range. The British explorer Henry M. 
Stanley reached the lake in 1889. The explorer named it 
after the Prince of Wales, later King Edward VII. Its origi- 
nal name was Albert Edward Nyanza. Nyanza means /ake 
in the Bantu language. 

Lake Erie, lying on the international border between 
the United States and Canada, is the farthest south of the 
five Great Lakes of North America (see Great Lakes). It is 
bordered by the states of New York, Pennsylvania, Ohio, 
and Michigan, and the province of Ontario. 

Lake Erie is about 386 kilometres long, and ranges 
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square kilometres, it is the fourth largest of the five 
Great Lakes. It is a shallow lake, only 64 metres deep at 
its deepest point. For this reason, the lake is quickly 
stirred by storms and often has violent waves. French ex- 
plorers called Lake Erie Lac du Chat (Lake of the Cat) be- 
cause the Iroquois Indians called the tribe of Indians liv- 
ing near the lake Erieehronons. This Indian word 
probably meant the people of the panther. 

Lake Erie lies between Lake Ontario and Lake Huron, 
and is one of the links in the St. Lawrence system. It re- 
ceives the waters of Lake Huron through the St. Clair 
River, Lake St. Clair, and the Detroit River. It drains 
through the Niagara River into Lake Ontario. It is also 
connected to Lake Ontario, which lies 99 metres below 
Erie's level of 176 metres above sea level, by the Wel- 
land Canal. Eastward from Buffalo, New York, the New 
York State Barge Canal System joins Lake Erie with the 
Hudson River and the Atlantic Ocean. Much of the heavy 
lake traffic terminates on Erie's southern shore. Iron ore 
and taconite from Minnesota and limestone from Michi- 
gan are shipped to Ohio ports for use in Ohio steel mills 
and for mills in Pittsburgh, Pennsylvania. Buffalo is the 
most important grain-shipping port on the lake, and To- 
ledo, Ohio, ships coal. The main Lake Erie ports are To- 
ledo, Sandusky, Cleveland, Ashtabula, and Conneaut, all 
in Ohio; Erie, Pennsylvania; and Buffalo. 

Industries and cities have polluted Lake Erie by 
dumping waste chemicals and sewage into it. Pollution 
has greatly reduced the lake’s once-abundant fish sup- 
ply and its recreational value. However, since the 1970s, 
Conservation efforts have reduced the lake's pollution, 
and the fish supply has increased. 

See also Welland Ship Canal. 

Lake Eucumbene is an artificial reservoir located in 
the Snowy Mountains of New South Wales, Australia. It 
was formed by the Eucumbene Dam, which provides : 
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the major regulating storage for the Snowy Mountains 
Hydro-Electric Scheme. The dam was completed in 1958. 
The first transmountain diversion of water from Lake Eu- 
cumbene to the Tumut River was accomplished by the 
completion of the Eucumbene-Tumut tunnel in 1959. 
The Murrumbidgee-Eucumbene tunnel began opera- 
tions in 1961. 

The first stage of the Snowy-Murray development 
was the Eucumbene-Snowy project, involving the con- 
struction of Island Bend Dam and the Eucumbene- 
Snowy tunnel. It began diverting water from the Snowy 
River into Lake Eucumbene in 1965. 

The nearest large town and railhead is Cooma. Tourist 
activities include launch excursions on the lake, trout 
fishing, and camping. Tourist resorts include Buck- 
enderra, Old Adaminaby, Illawong, Providence, and 
Braemar. 

See also Snowy Mountains Scheme. 

Lake Eyre is the largest lake in- Australia. It lies in cen- 
tral northern South Australia. For location, see South 
Australia (map). Lake Eyre is nearly divided into two 
lakes, which are joined by the narrow Goyder channel. 

The northern part of Lake Eyre is 145 kilometres long 
and 64 kilometres wide, and the southern part is 61 kilo- 
metres long and 26 kilometres wide. The lake covers 
9,583 square kilometres. 

Lake Eyre lies in an area that generally receives less 
than 127 millimetres of rain a year. As a result, its surface 
is usually a dry area covered by a salt crust up to 4.5 me- 
tres thick. The lake is filled only in times of unusual rain- 
fall, such as in 1949, 1950, 1973, and 1974. 

Lake Eyre was discovered by the British born explorer 
Edward John Eyre in 1840. The lake was named in hon- 
our of Eyre in 1860. 

Lake Garda is the largest lake in Italy. It is about 56 
kilometres long and covers an area of 370 square kilo- 
metres. Lake Garda lies in beautiful Alpine country 


Lake Eyre is normally a dry area covered by salt. 
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Lake Geneva 
Area: 224 sq. mi. (580 km?) 
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Deepest Point: » 1,017. ft. 


(310 m) 
—— Road 
[Ter East Longitude |e"30° ir 
t Ei Ulsle ) 
j | North 7 \Cossonayg a 
7 ATENDRE WITZ 
SNA 5509 ft (1.870 m) | SWIIZERLANG _// 
E Me A$ Beg hey: \qlausenne A _{ohite sens 
H A ot y Tech 
TEA deln 
4 De Montreux 
BiCostle of 


[Chilon 


46" 10° North Latitude 


FRANCE 


0 Miles 10 20 30 40 
oo 
0 Kilometres 20 30 40 60 60 


about midway between Milan and Venice. For location, 
see Italy (physical map). 

Lake Geneva is one of the largest lakes in central Eu- 
rope. It is formed by a natural damming of the Rhéne 
River along the border between Switzerland and France. 
The crescent-shaped lake is 70 kilometres long, and its 
width ranges from 2.5 to 15 kilometres. The lake has an 
area of 585 square kilometres. The French name for Lake 
Geneva is Lac Léman, and its German name is Genfer 
See. 

Lake Geneva lies in an area of great beauty, with the 
Jura Mountains to the north and the French Alps to the 
south. The Swiss shore is heavily populated, and major 
rail lines and highways parallel the lake. Major cities on 
the lake include Geneva, Lausanne, Vevey, and Mon- 
treux, all in Switzerland. On an island near the eastern 


Lake George, near Canberra, 
normally has water, but it can 
dry up completely during pe- 
riods of hot, dry weather. 


shore stands the historic castle of Chillon that was made 
famous by Lord Byron's poem, “The Prisoner of Chillon.“ 
Lake George lies in New South Wales, Australia, 32 
kilometres northeast of Canberra. It is about 600 metres 
above sea level. When the lake is full, it is about 25 kilo- 
metres long and 10 kilometres wide, and covers an area 
of 96 square kilometres. The lake dries up from time to 
time. At times of high rainfall and low evaporation, Lake 
George is stocked with fish and can be used for boat 
racing. At other times, its bed is a grassy plain that can 
be tilled to grow crops. For location, see New South 
Wales (map). 

Lake Hindmarsh is the largest freshwater lake in Vic- 
toria, Australia. It has an area of 12,000 hectares. It has a 
shore line of over 64 kilometres, but it has a fluctuating 
water surface because it dries up in dry years and be- 
comes an area of salt-encrusted flats. 

Lake Hindmarsh lies in Dimboola Shire, about 5 kilo- 
metres northeast of Jeparit. 

Lake Huron is one of the five Great Lakes of North 
America. It was named after the Huron Indians who 
lived on its shores. Lake Huron lies between Lake Michi- 
gan and Lake Erie, and forms part of the boundary be- 
tween the United States and Canada. The lake is about 
332 kilometres long, and its greatest width is about 295 
kilometres. Its area, including the North Channel and 
Georgian Bay, is 59,699 square kilometres. 

Huron lies at the same level as Lake Michigan, 176 
metres above sea level. The deepest part of Lake Huron 
is 229 metres below the surface. The lake drains an area 
of about 133,902 square kilometres. The St. Marys River 
connects Lake Huron with Lake Superior, and the Straits 
of Mackinac connect it with Lake Michigan. The waters 
of Lake Huron flow into Lake Erie by way of the St. Clair 
River, Lake St. Clair, and the Detroit River. 

The clear waters of Lake Huron have many kinds of 
fish. Small islands dot the northern surface of the lake. 
The two most important islands are Mackinac Island, in 
Michigan, U.S.A., and Manitoulin Island, in Ontario, Can- 
ada. Violent storms between December and May make 
Lake Huron dangerous for shipping during the winter. 
The shores of the lake are low except on the southeast- 
ern coast, where rough cliffs rise 46 metres. 

See also Great Lakes. 
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Lake Ilmen is a freshwater lake in the northwestern 
part of Russia, just south of Novgorod. It is about 42 kilo- 
metres long and 34 kilometres wide. Rivers entering the 
lake include the Msta, Lovat, and Shelon’. Lake Ilmen 
empties north through the Volkhov River into Lake Lad- 
oga. The Msta and Volkhov rivers are linked by two ca- 
nals, parts of the waterway extending from the Baltic Sea 
to the Black Sea. For location, see Russia (terrain map). 
Lake Ladoga, in northwestern Russia, is the largest 
lake located entirely in Europe. It covers 17,703 square 
kilometres, Lake Ladoga lies 64 kilometres northeast of 
St. Petersburg. For location, see Russia (terrain map). 
Along with Lake Onega to the northeast, Lake Ladoga 
forms part of a canal system that links the Baltic and 
White seas (see Lake Onega). 

Until 1940 ownership of Lake Ladoga was divided be- 
tween the Soviet Union, of which Russia was then part, 
and Finland. In that year, the Soviet Union took over the 
entire lake after a war against Finland. 

Lake Lugano lies at the southern foot of the Alps be- 
tween Lakes Maggiore and Como. For location, see 
Switzerland (map). The Tresa River connects Lugano 
and Maggiore. Lake Lugano extends from northern Italy 
into southern Switzerland. It is 32 kilometres long and 3 
kilometres wide. Italians call the lake Lago di Lugano or 
Lago Ceresio. 

Lake Macquarie is a large coastal lagoon in New 
South Wales, Australia. It is about 100 square kilometres 
in area and is located about 15 kilometres south of New- 
castle. It is fed by several small creeks, the largest of 
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which are Dora Creek and Cockle Creek. Lake Mac- 
quarie opens into the sea at Lake Entrance, near the 
coastal town of Swansea. Other main towns on the lake 
shore are Toronto, Wangi Wangi, and Belmont. The 
Vales Point and Wangi thermal power generating sta- 
tions draw their water supplies from the lake. The lake is 
a popular holiday resort, providing excellent boating 
and fishing. 

Lake Maggiore is one of the best-known lakes in 
Italy. Most of it lies in Italy, but a small part in the north 
extends into Switzerland. The Italians call this lake Lago 
Maggiore, which means greater lake. Lake Maggiore is 
64 kilometres long and covers 212 square kilometres. In 
some places the lake is more than 366 metres deep. 
High mountains rise to the north and west of the lake. 
On the south are hills covered with vineyards. The most 
important cities on the lake are Locarno, Palanza, and 
Streza. For location, see Switzerland (map). 

Lake Manapouri is one of the most beautiful lakes in 
the South Island of New Zealand. The lake is also the 
site of a large underground hydroelectric power station. 
Manapouri is a Maori word meaning /ake of the sorrow- 
ing heart. The lake is 19 kilometres long at its longest 
part, 10 kilometres wide at its widest part, and 433 me- 
tres deep. It is studded with islands. The area around 
Lake Manapouri is a popular holiday resort. 
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Lake Maracaibo is the trade waterway of the farming 
and rich petroleum region of northwestern Venezuela. 
Lake Maracaibo is the largest lake in South America. It 
covers 13,512 square kilometres. It is connected with the 
Caribbean Sea by a short channel and the Gulf of Vene- 
zuela. A bridge 8.9 kilometres long crosses the channel. 
The bridge is high enough to allow oceangoing ships to 
move under it. There are many oil wells in the lake and 
along its shores. 
Lake Michigan is the largest body of fresh water in 
the United States. It is the third largest of the Great Lakes 
and the only one of the group that lies entirely inside 
the United States. Lake Michigan forms an important 
link in the great waterway system that reaches east to 
the Atlantic Ocean and south, through the Mississippi 
River, to the Gulf of Mexico. 

Indians who lived on the shores of the lake called it 
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Michi-guma, which means big water. Michi-guma be- 
came Michigan through popular use. 


General description 


Location. Lake Michigan extends southward into 
Michigan, dividing that state into two peninsulas. Wis- 
consin and Illinois form its western border. A small part 
of Indiana touches the southern end of the lake. 

Size. Lake Michigan is 494 kilometres long and its 
greatest width is 190 kilometres. It covers 57,757 square 
kilometres. 

Surface features. Lake Michigan is 281 metres deep 
at some points. Its surface is 176 metres above sea level. 

Green Bay is the largest arm of Lake Michigan, It lies 
at the northwestern corner of the lake. Grand Traverse 
and Little Traverse bays are on the east. Among the 
large rivers that enter Lake Michigan are the St. Joseph, 
the Fox, the Kalamazoo, the Grand, and the Menominee. 
The Chicago River flows out of Lake Michigan. It once 
flowed into the lake, but its course was reversed. 


Commerce 


Routes. Lake Michigan empties into Lake Huron 
through the Straits of Mackinac. The St. Lawrence Sea- 
way connects it with the Atlantic Ocean. Lumber, grain, 
and mineral products from this region are shipped to all 
parts of the world, The Chicago Sanitary and Ship Canal 
and the Chicago and Illinois rivers connect the lake with 
the Mississippi River. 

Ports. Among the important Michigan ports on the 

lake are Escanaba, Frankfort, Grand Haven, Ludington, 
Manistee, Menominee, Muskegon, Port Dolomite, Port 
Inland, and Stoneport. Important Wisconsin ports are 
Green Bay, Kewaunee, Manitowoc, Milwaukee, Oak 
Creek, Port Washington, Racine, and Sheboygan. Gary 
and Indiana Harbor are important Indiana ports. Chicago 
and Waukegan are the busiest Illinois ports on Lake 
Michigan. 
Lake Nasser was formed when waters of the Nile 
River were blocked by the Aswan High Dam in Egypt. It 
was named after the president of Egypt, Gamal Abdel 
Nasser. The dam, which began operating in 1968, is 684 
kilometres south of Cairo. The lake completely filled in 
1981. It covers about 4,014 square kilometres. Water 
from the lake is used to irrigate land in times of water 
shortage and to generate hydroelectric power. The Abu 
Simbel temples, built by the pharaoh Ramses II, were 
cut out of cliffs along the Nile and moved to higher 
ground to escape the rising waters (see Abu Simbel, 
Temples of). 

See also Aswan High Dam. 

Lake Neagh. See Lough Neagh. 

Lake Nemi lies about 24 kilometres southeast of 
Rome, Italy. For location, see Italy (physical map). It cov- 
ers less than 2.6 square kilometres. Draining of the lake 
in the 1930's revealed remains of Roman pleasure boats. 
Lake Nicaragua lies in western Nicaragua, about 19 
kilometres east of the Pacific Ocean and 113 kilometres 
west of the Caribbean Sea. For location, see Nicaragua 
(map). The lake covers 7,925 square kilometres and is 
154 kilometres long and 63 kilometres wide. Several 
large islands lie in the lake. Ometepe, the biggest, has 
two volcanoes. The Tipitapa River connects Lake Nicara- 
gua with Lake Managua on the north. 
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Lake Nyasa is the southernmost of a chain of large 
fresh-water lakes in the Great Rift Valley of eastern Af- 
rica. It lies about 640 kilometres inland from the Indian 
Ocean. Lake Nyasa, also called Lake Malawi, flows into 
the Indian Ocean by way of the Shire and Zambezi rivers 
(see Malawi). The lake is 563 kilometres long, and it has 
an area of 28,749 square kilometres. The waters of Lake 
Nyasa are 701 metres deep. 

Lake of Lucerne is the scene of some of the adven- 
tures of the legendary Swiss patriot, William Tell (see 
Tell, William). It lies in central Switzerland. For the loca- 
tion of the Lake of Lucerne, see Switzerland (map). The 
lake's German name is Vierwaldstatter See, or Lake of 
Four Forest Cantons. Four wooded cantons (states)—Lu- 
cerne, Schwyz, Uri, and Unterwalden—surround it. The 
Lake of Lucerne covers 114 square kilometres. It has the 
form of a rough cross, 39 kilometres long and 3 kilome- 
tres wide. 

Lake of Thun lies 558 metres above sea level in the 
Bernese Alps, a popular tourist region in west-central 
Switzerland. Interlaken is nearby. For the location of the 
Lake of Thun, see Switzerland (map). The lake is formed 
by the Aare River, and receives the waters of the Simme 
River at its western end. The Lake of Thun is 16 kilome- 
tres long and averages about 3 kilometres in width. It 
Covers 47 square kilometres. 

Lake Ohrid. See Albania (Land). 

Lake Onega is one of the largest lakes in Europe. It 
lies in northwestern Russia. For location, see Russia (ter- 
rain map). The lake is part of the canal system that con- 
nects the White and Baltic seas. 

Lake Onega has an area of 9,894 square kilometres. 
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Lake Onega empties into Lake Ladoga, about 110 kilo- 
metres to the southwest, through the Svir River. It joins 
the Volga and northern Dvina rivers by a series of rivers 
and canals. 

Lake Ontario is the smallest and most eastern of the 
five Great Lakes of North America. It forms an important 
link in the St. Lawrence Seaway system. Although Lake 
Ontario is open to large ships throughout the year, it 
has less traffic than the other Great Lakes. 

Lake Ontario lies between the province of Ontario in 
Canada and the northwestern part of New York in the 
U.S.A. The lake is about 311 kilometres long and 85 kilo- 
metres wide. It covers an area of 19,554 square kilome- 
tres. The shore of the lake is about 772 kilometres 
around. Offshore, the lake is very deep, ranging from 
152 to 244 metres. Its surface lies 75 metres above sea 
level. The great depth of the lake, together with its low- 
lying surface, means that two-thirds of its waters lie 
below sea level and are not touched by surface winds 
and currents. A steady top current moves across the 
lake from west to east at a rate of about 0.5 kilometre 
per hour. 

Lake Ontario does not freeze in winter, except along 
the shore, where the water is more shallow. The depth 
of its waters makes its surface cooler than the air above 
in summer, and warmer in winter. So the lake has a 
moderating effect on the climate of the area. The eastern 
outlet of the lake never has a really hot day, and the tem- 
perature of the southern shore is so moderate that fruit 
trees grow throughout this region on both sides of the 
United States-Canada border. 

Lake Ontario empties into the Atlantic Ocean through 
the St. Lawrence River. The Niagara River and the Wel- 
land Canal connect it to Lake Erie on the southwest. It is 
connected with the Hudson River and New York City by 
the Erie Canal, the Genesee River, and the Oswego 
Canal. The rivers that empty into Lake Ontario include 
the Black, Genesee, Oswego, Trent, and Humber. The 
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lake has many good harbours, The chief lake ports in- 
clude Rochester and Oswego, New York. Important Ca- 
nadian ports are Cobourg, Toronto, Hamilton, and 
Kingston. 

See also Great Lakes; Welland Ship Canal. 
Lake Pedder is in the South-West National Park of 
Tasmania, an island state of Australia. The lake was origi- 
nally famous for its sandy beaches, where small aircraft 
could land with parties of bushwalkers. In the 1960's, the 
Tasmanian Hydro-Electric Commission made plans to 
build the 140-metre-high Gordon River Dam to harness 
the waters of the Gordon River to produce electricity. 
Conservationists protested vainly against the part of this 
scheme that involved enlarging Lake Pedder. The old 
beaches are now under water. The new Lake Pedder has 
an area of about 240 square kilometres. The 43-metre- 
high Scotts Peak Dam was built to help create the new 
Lake Pedder Reservoir, which attracts trout-fishing en- 
thusiasts and tourists. 


Lake Pedder, in southwestern Tasmania, stores water for the 
Gordon River power station. 


Lake Peipus is a body of water on the border be- 
tween Estonia and Russia. For location, see Russia (ter- 
rain map). It is 150 kilometres long and covers 3,626 
square kilometres. In World War II, the lake area was 
the scene of heavy fighting between German troops and 
troops of the Soviet Union during the siege of Lenin- 
grad (now St. Petersburg). Both the German and Soviet 
troops crossed its frozen surface in winter. 

Lake Poets were the British poets William Words- 
worth, Samuel Taylor Coleridge, and Robert Southey. 
They were so named by a Scottish paper, the Edinburgh 
Review in 1817 because they lived in the Lake District of 
northwestern England. Each of them had become politi- 
cally conservative, but otherwise they shared only a dis- 
like of the stuffy, formal poetry that was common in 
their time. They cultivated a simple style of verse, using 
realistic speech patterns. Although the Edinburgh Re- 
view originally applied the term Lake Poets scornfully, it 
is now purely descriptive. 


Wordsworth celebrated spiritual experience in the 
natural world. He wrote many poems about humble 
people and familiar objects, using conversational lan- 
guage. Coleridge was more philosophical and more vi- 
sionary. In addition to his poems, he wrote important 
commentaries on Shakespeare and other works of criti- 
cal theory. Southey was less talented than Wordsworth 
and Coleridge. He wrote tales in verse and history. 

See also the separate articles on each of the Lake 
Poets and English literature (Romantic poetry). 

Lake Rudolf. See Lake Turkana. 

Lake Saint Clair lies at the southern end of the Cra- 
dle Mountain-Lake St. Clair National Park on the central 
plateau of Tasmania, an island state of Australia. The lake 
has an area of 2,851 hectares. The lake is the source of 
the Derwent River, the biggest river in the island. 
Bushwalkers can travel the length of a track through the 
park in three days. Shelter huts are placed within easy 
walking distance because of possible sudden changes 
from summer weather to blizzard conditions. 

Lake Superior, one of the five Great Lakes of North 
America, is the largest body of fresh water in the world. 
Among the Great Lakes, it is the deepest, the highest 
above sea level, and the farthest north and west (see 
Great Lakes), Lake Superior forms part of the interior 
waterway system of the United States and Canada. This 
system extends from the Atlantic Ocean through the St. 
Lawrence Seaway, the Great Lakes, and the Mississippi 
River to the Gulf of Mexico. Early French fur traders 
gave the name Lac Supérieur, French for Upper Lake, to 
the lake. 

Location and size. Lake Superior lies across the in- 
ternational border between the United States and Can- 
ada. The Canadian province of Ontario is to the north 
and east of the lake. Michigan and Wisconsin, in the 
U.S.A, lie to the south of the lake, and Minnesota to the 
west. 

Lake Superior covers 82,103 square kilometres. Its 
greatest length from east to west is 563 kilometres, and 
its greatest width is 257 kilometres. The lake lies about 
183 metres above sea level, and is 406 metres deep at its 
deepest point. 

Description. The coastline of Lake Superior is bold 
and rocky. In some places, especially along the northern 
shore, cliffs rise from the water's edge. Colourful sand- 
stone walls, known as the Pictured Rocks, rise along 
some areas of the lake's shore in Michigan. The road 
that follows the rocky Minnesota shore is lined with 
summer resorts, fishing villages, and state parks. Split 
Rock Lighthouse, a landmark, warns lake shipping from 
reefs in Beaver Bay along the Minnesota shore. 

Forests cover much of the land that borders the lake. 
About 200 rivers, most of them short, empty into Lake 
Superior. Many of these rivers form waterfalls that 
plunge over the high, rocky headlands. The largest river 
emptying into the lake is the St. Louis River, the extreme 
headwater of the St. Lawrence River. It drains into the 
lake's western end. The Keweenaw Peninsula, famous 
for its copper deposits, juts into the lake in Michigan. 

Many islands dot the surface of the lake. The largest 
of these islands are Michigan's Isle Royale and Ontario's 
St. Ignace and Michipicoten. Many small islands, named 
the Apostle Islands, lie off the northern Wisconsin 
shore. 
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Commerce. The lake does not freeze over in winter, 
but frozen harbours restrict shipping. The shipping sea- 
son extends from about mid-April to December. Boats 
carry iron ore, taconite, wheat, lumber, copper, and 
other minerals to ports along the Great Lakes and far- 
ther east. The locks of the Soo Canals in Sault Ste. Marie 
carry ships around the rapids of the St. Marys River (see 
Soo Canals). This river connects Lake Superior and Lake 
Huron. The chief ports on Lake Superior are Duluth, 
Two Harbors, Taconite Harbor, Silver Bay, and Grand 
Marais, all in Minnesota; Superior and Ashland, Wis- 
consin; Marquette, Michigan; and Thunder Bay and Mi- 
chipicoten Harbour, Ontario. 

Lake Tana, also called Tsana, lies in northwestern 
Ethiopia. For location, see Ethiopia (map). It serves as the 
main source of the Blue Nile, or Abbai River. The Blue 
Nile receives its colour from the silt-free water of Lake 
Tana. Lying 1,829 metres above sea level, Lake Tana is 76 
kilometres long and 71 kilometres wide. 

Lake Tanganyika, in east-central Africa, is the 
world’s longest fresh-water lake and the second deep- 
est. Only Lake Baikal, in Russia, is deeper. The lake is 
bordered by Burundi and Tanzania on the east and by 
Zaire and Zambia on the west. Lake Tanganyika is 680 
kilometres long, and its greatest depth is 1,435 metres. 
The lake covers about 32,893 square kilometres. Lake 
Tanganyika’s shores are mountainous. Only one major 
river, the Rusizi, drains into the lake. This river flows 
from Lake Kivu in the north. Lake Tanganyika’s outlet is 
the Lukuga River. 

The first Europeans to see Lake Tanganyika were the 
explorers Sir Richard Burton and John Hanning Speke 
who reached Ujiji on the eastern shore in 1858. Henry 
M. Stanley found the missing missionary-explorer, Dr. 
David Livingstone, at the same point in 1871 (see Stanley 
and Livingstone). 

e Taupo, situated almost in the centre of the 
North Island, is New Zealand's largest lake. It is 27 kilo- 
Metres across at its widest point and is 40 kilometres 
long. The Waikato River, the longest river in New Zea- 
land, flows from Lake Taupo. The township of Taupo, a 
trout-fishing centre, is near the northern edge of the 
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Lake Te Anau is the largest lake in the South Island of New 
Zealand. It is also one of the most beautiful. 


lake. To the south, visitors can see the volcanic peaks of 
Tongariro, Ruapehu, and Ngauruhoe. Hot springs rise 
from the earth in many places on the northern and 
southern shores. 

Lake Te Anau is the largest lake in the South Island of 
New Zealand. It covers an area of 344 square kilometres 
and is more than 64 kilometres long. It has three long 
channels that reach out to the mountains in the west. 
Many of the peaks around the lake rise to more than 
1,800 metres above sea level. Te Anau, a small town at 
the southern end of the lake, is a popular holiday resort. 
Among the attractions are boat trips on Lake Te Anau. 
The lake is also the starting point of the Milford Track, a 
three-day walk to Milford Sound. For location, see New 
Zealand (terrain map). 

Lake Tiberias. See Galilee, Sea of. 

Lake Titicaca is the highest navigable lake in the 
world. Located on the border between Peru and Bolivia, 
it lies 3,812 metres above sea level. The lake is 180 kilo- 
metres long and about 72 kilometres wide. It covers 
about 8,300 square kilometres, and is more than 270 me- 
tres deep in places. The Desaguadero River flows out of 
the southern end of Lake Titicaca and empties into Lake 
Poopó in Bolivia. 

Many islands lie in the lake. Some have ruins of In- 
dian civilizations that existed before the Spanish con- 
quest of South America in the 1500's. Numerous Indian 
villages are situated near Lake Titicaca's shore. Many vil- 
lagers make boats from reeds called totoras, which 
grow on the shores of the lake. These boats provide 
transportation for local Indian commerce. Trout are 
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found in Lake Titicaca. Some of these fish are about 1 
metre long. 

Lake Torrens is a shallow body of salt water in South 
Australia. The lake is 193 kilometres long and 64 kilome- 
tres wide. It has an area of 5,776 square kilometres. For 
location, see Australia (terrain map). 

Lake Trasimeno, Battle of. See Hannibal (His mili- 
tary campaigns). 

Lake trout. See Trout. 

Lake Turkana is a long, narrow lake in east-central 
Africa. Most of it lies in northern Kenya. Its northern tip 
extends into southern Ethiopia. For location, see Kenya 
(map). The lake covers an area of 6,405 square kilome- 
tres. 

Lake Turkana is known for its plentiful supply of large 
fish, especially huge Nile perch. Turkana people inhabit 
the shore and fish and rear livestock for a living. Many 
Nile crocodiles breed in the Lake Turkana area. Koobi 
Fora National Park, on the lake's east shore, contains fos- 
sils of early forms of human beings and wildlife. Lake 
Turkana receives fresh water from rivers of the Ethio- 
pian highlands. However, the lake has no outlet, and the 
region's hot, dry climate causes a high rate of evapora- 
tion of the fresh water. As a result, the lake's water is 
slightly salty. 

Lake Turkana first became known to Europeans after 
an expedition from Austria-Hungary reached it in 1888. 
The African people of the area then called the lake 
Basso Narok (Dark Water). The European expedition was 
led by Samuel Teleki, a Hungarian count. Teleki named 
the body of water Lake Rudolf in honour of Rudolf, the 
crown prince of Austria-Hungary. The lake is still some- 
times called Lake Rudolf. 

Lake Victoria, or, in Bantu, Victoria Nyanza, is the 
largest lake in Africa and the second largest freshwater 
lake in the world. Its area of 69,484 square kilometres is 
exceeded only by that of Lake Superior. Lake Victoria 
lies in east-central Africa, partly in Kenya, partly in Tan- 
zania, and partly in Uganda. The equator crosses the 
lake. 

Lake Victoria is the largest source of the Nile River. 
Owen Falls Dam, which was built across the Nile be- 
tween 1949 and 1954, has raised Lake Victoria's level 
about 90 centimetres to an elevation of 1,135 metres 
above sea level. The lake's greatest depth is 82 metres. 

In 1858, the English explorer John Hanning Speke be- 
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came the first European to reach Lake Victoria. He 
named the lake in honour of Queen Victoria. 

Lake Volta, in central Ghana, is one of the world's 
largest man-made lakes. It is the reservoir behind Ako- 
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sombo Dam on the Volta River. Lake Volta extends 402 
kilometres north of the dam and was formed by the 
completion of the dam in 1965. The lake covers an area 
of 8,482 square kilometres. The power station at Ako- 
sombo Dam uses water from Lake Volta. 

Lake Windermere. See Windermere. 

Lake Xochimilco, a swamplike lake in Mexico City, 
Mexico, is noted for its so-called “floating gardens.” By 
the time the Spaniards conquered the region in 1521, 
the Indians had created five shallow lakes out of a larger 
one by building dikes. They heaped soft mud onto inter- 
woven twigs, and made seed beds for flowers and vege- 
tables. These “floating gardens” gradually increased in 
size and became anchored by the interlacing plant 
roots. Many tourists travel through the canals that sepa- 
rate these artificially created islands. 

Lakeland terrier is a breed of dog that originated in 
the 1800s in the Lake District of northern England. It was 
developed to hunt foxes and protect sheep. This small 
dog has a rectangular head with a bearded chin. It has a 
soft undercoat and a wiry outer coat. The coat is usually 
tan with a reddish-black sadd/emark (marking on the 
back and sides). The coat also may be a solid tan. The 
lakeland terrier weighs from 7 to 8 kilograms. 


The lakeland terrier comes from northern England. 


Laker, Sir Freddie (1922- _), is a British business- 
man who pioneered cheap transatlantic air passenger 
travel. Laker was born at Canterbury in Kent, England. 
From 1938 until the end of World War II, he worked in 
aircraft engineering. In the late 1940s, he developed his 
own business buying, operating, and selling second- 
hand aircraft. 

During the 1950's and early 1960s, Laker developed 
and ran airlines. In 1966, he launched Laker Airways, 
which became successful with charter operations. In 
September 1977, Laker launched Skytrain, an air service 
that offered cheap fares with no advance booking. 
Skytrain operated until 1982, when financial pressures 
forced its closure. Laker fought successfully in court to 
show that competing airlines had worked together to 


cause the closure. 
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Lakes of Killarney are three famous lakes of great 
beauty in County Kerry, in southwestern Ireland. They 
are one of Ireland's main tourist areas. The Lakes of Kil- 
larney lie southwest of the town of Killarney. Lough 
Leane, or Lower Lake, covers nearly 20 square kilome- 
tres. Muckross Lake, or Middle Lake, covers about 2.7 
square kilometres. Upper Lake is about two-thirds that 
size. Upper Lake lies in a valley in sandstone mountains. 
The two lower lakes lie at the foot of the mountains. The 
lakes have their source in the Mountains of Kerry, where 
the highest point is Carrauntoohil (1,041 metres). They 
are joined by a lovely river, the Long Range. They drain 
through the River Laune into Dingle Bay. 

Much of the lakes and surrounding mountains and 
woodlands form Killarney National Park. The centre of 
the park is at Muckross House and Gardens, on a penin- 
sula that separates the lower lakes. Nearby are the ruins 
of Muckross Abbey, which was built in the 1400s. 
Lakshadweep (pop. 51,681) is the smallest Union Ter- 
ritory of India. It is made up of a group of tiny coral is- 
lands, only 10 of which are inhabited. The islands oc- 
cupy about 32 square kilometres in the Arabian Sea, off 
the coast of Kerala, and were formerly known as Lacca- 
dive, Minicoy, and Amindivi Islands Territory. For loca- 
tion, see India (physical map). 

Most of the people rely on agriculture for their living. 
The women make an elastic fibre called coir from coco- 
nut husks. Coir is used in the manufacture of matting. 
The men build and sail boats, and trade on the main- 
land. They exchange copra and coir mainly for rice, their 
principal food. 

Most of the islanders belong to various Arabian 
tribes. The main language is Malayalam. Some of the 
original inhabitants were Muslims, others were Hindus. 
The people of the island of Androth were perhaps the 
first in the area to be converted to Islam. Androth has 
long been regarded as the religious centre of the group. 
Preachers travelled from there to the other islands, 
spreading the teachings of Islam. Almost all the people 
on Minicoy are Christian women. Their menfolk work in 
the merchant navies of the world. 

Lakshadweep was known to Arab explorers and geo- 
graphers as long ago as A.D. 45. In the 1500's, Portu- 


guese traders and settlers from the Indian mainland 
fought over the islands. In the 1800's, the islands were 
administered by the British East India Company. In 1956, 
the Laccadive, Minicoy, and Amindivi groups of islands 
became a Union Territory of India, and in 1973 the terri- 
tory was renamed Lakshadweep. 

La Leche League International is an organization 
of women who offer information and encouragement to 
mothers who want to breast-feed their babies. The 
Spanish words /a leche mean the milk. The league pro- 
vides counselling and education to parents and profes- 
sionals through meetings, seminars, and publications. 
Its publications include a book called The Womanly Art 
of Breastfeeding. The league also distributes brochures 
on childbirth, child care, and related subjects. It directs 
group discussions for mothers who are breast-feeding 
and other interested women. 

La Leche members believe breast-feeding contributes 
to a child's well-being and promotes good mother-child 
relationships. A group of mothers founded the organiza- 
tion in 1956. Today, it has about 3,600 local groups in 
about 40 countries. The headquarters of the organiza- 
tion is in Illinois, U.S.A. 

Lalo, Edouard (1823-1892), was a French composer. 
His best-known work, Symphonie Espagnole (1875), is a 
five movement violin concerto that features Spanish 
themes. Lalo’s other important compositions include the 
Cello Concerto (1877), the ballet Namouna (1882), and 
the opera Le Roi d'Ys (1888), Lalo was largely responsible 
for reviving interest in chamber music in France in the 
1850's. In 1855, he helped found a chamber music group 
called the Armingaud-Jacquard Quartet in which he 
played viola and violin. Lalo was born in Lille. 

Lalor, Peter (1827-1889), was the leader of the gold 
miners in Victoria, Australia, during the troubles at the 
Eureka Stockade in the mid 1800's. The miners were re- 
sentful because they had few rights as citizens, were not 
represented in the state parliament, and had to pay 
large fees for the right to mine gold. The miners began 
rioting in 1854. When the Victorian government sent 
troops to the Ballarat goldfield to quell the disturbances, 
the aggrieved miners appointed Lalor as their leader. 
Under Lalor, they formed the Ballarat Reform League 
and built the Eureka Stock- 
ade (see Eureka Stockade). 
On Dec. 3, 1854, troops at- 
tacked the stockade, killing 
about 30 miners. Lalor es- 
caped, but was wounded 
in the arm and had to have 
it amputated. He remained 
in hiding until a jury ac- 
quitted 12 out of 13 other 
rebellion leaders. 

The government eventu- 
ally granted the miners 
representation in parlia- 
ment. Lalor began his polit: 
ical career as the miners’ 
representative in the Legislative Council in 1855. In 1880, 
he was elected speaker of the Victorian House of As- 
sembly. He retired from politics in 1887. Lalor was born 
in County Laois, in Ireland, and was educated at Trinity 
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College, Dublin. He emigrated to Australia in 1852 to 
seek his fortune. 

Lama is a priest of the Buddhist religion in Tibet or 
Mongolia. Lamas live in monasteries called /amaseries. 
The word /ama means a superior, and is applied only to 
higher grades of monks. In Tibet, there are two chief 
lamas, called grand lamas. One, the Dalai Lama, is the 
leading religious authority. He was also the political 
ruler of Tibet until 1959. The Panchen Lama is a spiritual 
leader. Lamas officiate at all religious ceremonies and 
festivals. See also Dalai Lama. 

Lamaism is a form of Buddhism practised in Tibet and 
Mongolia. It is sometimes called Tibetan Buddhism. La- 
maism is named after the Buddhist /amas (monks), who 
teach the faith. Many Lamaists follow a branch of Bud- 
dhism called tantrism, which stresses meditation and se- 
cret rituals, 

Shortly before A.D. 650, monks from India introduced 
Buddhism into Tibet. Through the years, Buddhism was 
combined with traditional Tibetan religious beliefs to 
form Lamaism. The Lamaists built monasteries called /a- 
maseries, which became political and educational cen- 
tres in Tibet. Between 900 and 1400, several Lamaist 
sects developed in Tibet. The most powerful one was 
called the Yellow Hat sect because its monks wore yel- 
low uniforms. The sect leader became known as the 
Dalai Lama. From the mid-1600s until 1950, the Dalai 
Lama was the supreme political and spiritual ruler of 
Tibet. The Chinese invaded Tibet in 1950 and eventually 
removed the Buddhists from power. The Dalai Lama 
went into exile in India in 1959. 

See also Asia (Way of life in Central Asia); Buddhism; 
Tibet; Painting (Indian painting). 

Lamarck, Chevalier de (1744-1829), was a French bi- 
ologist and botanist. He became one of the first to pro- 
pose a theory of biological evolution. Lamarck was a 
founder of invertebrate paleontology (the study of fos- 
sils of animals without backbones). 

From his work in botany, Lamarck concluded that 
plants and animals change their forms to adapt to their 
environment, and that these changes are passed along 
to their offspring. His studies of plant and animal life 
greatly aided the naturalist Charles Darwin in his devel- 
opment of the theory of evolution. 

In 1788, Lamarck became conservator of the royal her- 
barium. He transferred his interest from the study of 
plants to that of animals. In 1793 he was appointed a 
professor of zoology at the Museum of Natural History 
in Paris. While teaching, he developed a system for clas- 
sifying invertebrate animals. 

Lamarck was the first scientist to try to forecast the 
weather. He published an annual meteorological report 
from 1799 to 1810. It is said that he was responsible for 
the names of the various cloud types: cirrus, stratus, cu- 
mulus, and nimbus. 

Lamarck was born in Bazentin, Picardy. His real name 
was Jean Baptiste Pierre Antoine de Monet. He inherited 
the title Chevalier de Lamarck from his father. He stud- 
ied briefly for the priesthood, then served as an army of- 
ficer during the Seven Years’ War. He started the study 
of medicine in 1768, but at the age of 24 began studying 
under the noted botanist Bernard de Jussieu. His views 
On evolution influenced thought in the 1800s. In his later 
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years Lamarck was completely blind, but he continued 
his work with the assistance of others. 

See also Darwin, Charles Robert; Evolution (Early 
theories); Heredity (Early ideas about heredity). 
Lamartine, Alphonse de (1790-1869), was a French 
writer and statesman. The death of the woman he loved 
inspired some of his greatest poems. Poetic Meditations 
(1820), his first published collection, was a key work in 
the development of French romantic literature and won 
Lamartine fame. In this work, he expressed sadness and 
a yearning for the past, and told of the consolation he 
found in religious faith, the hope of immortality, and the 
memory of his ideal love. He began a vast work symboli- 
cally describing humanity's struggle to reach God by 
suffering and atonement. Only two episodes, Jocelyn 
(1836) and The Fall of an Angel (1838), were finished. 

Alphonse Marie Louis de Prat de Lamartine was born 
in Macon. He served briefly as provisional chief of state 
after the Revolution of 1848, He lost his popularity, and 
he died heavily in debt. 

Lamb is meat obtained from sheep that are less than 1 
year old. Lamb is a red, tender meat with a delicate fla- 
vour. It is high in food value. It provides a good source 
of protein and B vitamins and is rich in the minerals 
phosphorus and iron. Lamb is a popular food in Aus- 
tralia, Great Britain, Greece, New Zealand, and many 
other countries. The meat obtained from sheep more 
than 1 year old is called mutton. 

The quality of lamb is based on the age, shape, and 
fatness of the carcass. The carcass is the part of the 
butchered animal that remains after the skin, head, feet, 
and internal organs have been removed. Usually the 
grade is stamped on the carcass. Some grades for lamb 
are, from the highest to the lowest, prime, choice, and 
good. Supermarkets generally sell only prime and 
choice grades of lamb. 

The lamb carcass is divided into seven wholesale 
cuts: leg, loin, flank, rack, breast, shoulder, and fore- 
shank. Grocers may divide these wholesale cuts into 
smaller pieces for sale to consumers. Roasts, chops, and 
steaks are cut from the leg, loin, and rack. These tender 
cuts should be roasted or grilled. Small chops, however, 
may be fried. Many other lamb cuts are less tender and 
should be braised (cooked by moist heat in a covered 
pan) or cooked in liquid. 

See also Meat; Mutton; Sheep. 

Lamb, Charles (1775-1834), was an English author. He 
became famous for his informal, personal essays and his 
literary criticism. Lamb used the pen name /ia for many 
of his essays. 

His life. Lamb was born in London and had a simple, 
outwardly uneventful life. His only formal education was 
at a London school called Christ's Hospital. The poet 
Samuel Taylor Coleridge was also a student there, and 
he and Lamb became close friends. In 1792, Lamb went 
to work as a clerk for the East India Company. He 
worked for the firm until his retirement on a pension at 
the age of 50. Lamb never married. He lived with his sis- 
ter Mary, and took loving care of her even during peri- 
ods when she was mentally unbalanced. Lamb's quiet 
devotion to his sister led the author William Makepeace 
Thackeray to call him “Saint Charles.” 

His essays. Lamb’s reputation rests on his essays 
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and his literary criticism. 
But he also wrote a few un- 
distinguished poems and 
two unsuccessful plays. His 
farce Mr. H. failed misera- 
bly at its first performance 
in 1806, and Lamb joined 
the audience in hissing his 
own play. Lamb's best and 
most popular essays ap- 
peared from 1820 to 1825 
in The London Magazine. 
They were collected in two 
volumes known as Essays 
of Elia (1823) and The Last 
Essays of Elia (1833). Lamb's literary and dramatic criti- 
cism appears in his essays and in his notes to a collec- 
tion of excerpts from Elizabethan plays. The notes and 
excerpts were published as Specimens of English Dra- 
matic Poets Who Lived about the Time of Shakespeare 
(1808). 

Lamb's writing reveals much about him—his gentle 
and whimsical nature, his great capacity for friendship, 
and his warm humanity. Some of his essays recall his 
youth. Others are character sketches of eccentric people 
in whom Lamb found something to like. Many of his es- 
says discuss books and the theatre, both of which he 
loved. 

The titles of some of Lamb's essays show the range of 
his interests—"Poor Relations,” “Mrs. Battle's Opinions 
on Whist,” “My First Play,” “Dream Children,” “A Bache- 
lor's Complaint of the Behaviour of Married People,” and 
“A Dissertation Upon Roast Pig.” Even subjects that 
seemed ordinary came to life through his original, sym- 
pathetic point of view. In his essays, Lamb stayed close 
to common realities—“sun, and sky, and breeze, and sol- 
itary walks, and summer holidays, and the greenness of 
fields and the delicious juices of meats and fishes, and 
society, and the cheerful glass, and candlelight, and fire- 
side conversations.” 

Behind Lamb's warmth and humour lay robust com- 
mon sense. He scorned what he called “the namby- 
pamby.” His literary criticism is highly individual and 
penetrating. Close friendships with such writers as Cole- 
ridge, William Wordsworth, Robert Southey, and Wil- 
liam Hazlitt made him part of the romantic movement of 
the early 1800's. Yet Lamb could make fun of the solem- 
nity of much of Wordsworth’s poetry. When he called 
Coleridge “an archangel, a little damaged,” and said that 
“he had a hunger for eternity,” Lamb expressed what 
other critics might have taken a page to say. In his criti- 
cism of William Shakespeare and other dramatists, 
Lamb was attempting to get at the deepest realities of 
life and art. 

Mary Ann Lamb (1764-1847), Charles's sister, fatally 
stabbed their mother in 1796 during a fit of temporary 
insanity. She was placed under Charles's guardianship, 
even though he was only 21. When normal, Mary was af- 
fectionate and intelligent. She worked with Charles in 
writing three books for children. The most famous is 
Tales from Shakespeare (1807). In retelling the stories of 
Shakespeare's plays, Charles wrote the tragedies and 
Mary wrote the comedies. Their other books for chil- 
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dren are a collection of stories called Mrs. Leicester's 
School (1807) and Poetry for Children (1809). After 
Charles died, Mary lived on his pension and savings. 
She was born in London. 

Lamb, William. See Melbourne, Viscount. 
Lambay Island is a small island in the Irish Sea, off 
the coast of the county of Dublin, Ireland. It has an area 
of about 21 square kilometres. The island is a noted bird 
sanctuary. It is privately owned, and special permission 
must be obtained by visitors. Lambay was the scene of 
the first Viking raid on Ireland, in the A.D. 790's. The is- 
land has remains of fortifications that date from the 
1500's. 

Lambert, Constant (1905-1951), was an English com- 
poser, conductor, and author. He is best remembered 
for his ballet Horoscope; his piece The Rio Grande for 
piano, choir, and orchestra; and his Fight Chinese 
Songs. Lambert's works reveal the influence of classical 
music and of jazz. Much of his music is witty and charm- 
ing. He was musical director of the Vic-Wells Ballet 
Company. 

Lambert was born in London. He was educated at 
Christ's Hospital and at the Royal College of Music, 
where one of his teachers was the composer Ralph 
Vaughan Williams. 

Lambert, George Washington (1873-1930), an Aus- 
tralian artist, painted Across the Black Soil Plains. This 
painting of a magnificent team of toiling Clydesdale 
horses earned him the New South Wales Society of Art- 
ists’ Travelling Scholarship in 1899, and also the Wynne 
Prize in 1900. Afterward, Lambert modelled his style in 
painting and sculpture after the Florentine mannerist, 
Agnola Bronzino (1503-1572). Like Bronzino, Lambert at- 
tained extraordinary technical proficiency. 

George Lambert was born in St. Petersburg, Russia, 
the son of American parents. His father died soon after- 
ward, and his mother settled in Australia. Lambert be- 
came the most famous student of Julian Ashton, who ran 
the Sydney Art School, the best-known art school in 
Australia from 1900 to 1940. 

Lambeth (pop. 220,100) is an English borough within 
the Greater London area. It consists of the former bor- 
ough of Lambeth and part of the former borough of 
Wandsworth. Lambeth is on the south bank of the River 
Thames. Its northern boundary is the river, and it ex- 
tends southward as far as the borough of Croydon. Fa- 
mous places and buildings in the borough are Lambeth 
Palace; Kennington Oval cricket ground; County Hall; 
Waterloo Station; and the South Bank arts complex, in- 
cluding the Royal Festival and Queen Elizabeth halls, the 
National Theatre, the National Film Theatre, and the Hay- 
ward Gallery. 

Lambeth Palace is the official residence of the arch- 
bishop of Canterbury, the spiritual leader of the state 
church of England. It is located in Lambeth, in southeast 
London, and is composed of a collection of buildings 
largely of medieval character. The north cloisters and 
the crypt are its oldest parts. The hall, rebuilt after the 
rule of Oliver Cromwell in the 1600's, houses a library 
founded at that time by Archbishop Bancroft. 
Lamb’s-quarters is a tall weed related to beet and 
spinach. It grows in fields and gardens and along roads 
in most of Europe, Asia, and North America. The plants 


range in size from 30 centimetres to 3 metres. Clusters 
of tiny greenish flowers hang from the stem. Lamb's- 
quarters is also called pigweed or goosefoot It is a nui- 
sance to farmers because the seeds become mixed with 
grain seeds. The tasty leaves are sometimes cooked and 
eaten as vegetables. 

Scientific classification. Lamb’s-quarters belongs to the 
goosefoot family, Chenopodiaceae. It is Chenopodium album. 
Lamentations is a book of the Hebrew Bible, or Old 
Testament, that mourns the destruction of Jerusalem 
and the Temple in 587 or 586 B.C. According to tradition, 
Jeremiah, the prophet of the destruction, wrote this 
book. However, numerous scholars believe the content 
of Lamentations does not reflect the views of Jeremiah. 

All five chapters of Lamentations are written in verse. 
The first four chapters are alphabetic acrostics, with 
each stanza (or three stanzas in chapter 3) beginning 
with a letter in order of the Hebrew alphabet. The first 
four chapters relate the dreadful conditions brought 
about by the destruction and mourn the degradation of 
Jerusalem. The author attributed these problems to 
God's punishment of the people for their sins. However, 
despite widespread despair, the author holds out hope 
for God's salvation. The fifth chapter ends with a plea for 
God to forgive and restore Israel. 

See also Tishah be-av; Jeremiah, Book of. 
Laminated glass. See Glass (Speciality glasses). 
Laminating is a process of permanently bonding to- 
gether two or more pieces of wood or other materials 
with glues, pressure, and sometimes heat. Large lami- 
nated beams and arches are manufactured by assem- 
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Lambeth Palace stands at the end of Lambeth Bridge, London. 
t was first known as Lambeth House. 
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WORLD BOOK illustration by John Rignall, Linden Artists Ltd. 


The lammergeier, a large vulture with distinctive light and 
dark colouring, has a “beard” of black feathers under its bill. 


bling multiple layers of short pieces of wood with their 
grains running parallel to one another. The ends of the 
individual pieces of wood in adjacent layers are stag- 
gered—that is, they are not even with one another. Ply- 
wood is produced by assembling veneers (thin sheets of 
wood) with the grains of adjacent layers at right angles 
to one another. Rearrangement of grain orientation be- 
fore lamination gives plywood more uniform strength 
and better dimensional stability than the wood from 
which it is made. 

See also Plastics (Making plastic products); Plywood. 
Lammergeier is one of the largest vultures of the 
mountain regions of Africa, Asia, and Europe. It meas- 
ures from 94 to 117 centimetres long and has a wing- 
span between 2.7 and 3 metres. The lammergeier feeds 
on wounded, sick, or dead animals. It often breaks open 
bones by dropping them on rocks from the air. The lam- 
mergeier's wings are dark with white streaks. The bird is 
also called the bearded vulture because of its black 
“beard,” which contrasts with its orange neck and breast. 

Scientific classification. The lammergeier is in the family 
Accipitridae. It is Gypaetus barbatus. 

Lamming, George (Eric) (1927-_), is a leading 
Barbadian novelist. His writing deals with the Caribbean 
identity and the influence of history on contemporary 
culture. His novels are largely semi-autobiographical. 

His novels include /n the Castle of My Skin (1953), The 
Emigrants (1954), Of Age and Innocence (1958), Season 
of Adventure (1960), Water With Berries (1972), and Na- 
tives of My Person (1972). He published his autobiogra- 
phy, Pleasures of Exile in 1960. In his books, Lamming 
explores the African roots of Caribbean culture, as well 
as the influence of British colonization. A frequent 
theme is the experience of exile. 

Lamming was born in Carrington Village, Barbados. 
From 1946 to 1950, he worked as a teacher in Trinidad. 
He went to live in England in 1950. He taught at universi- 
ties in Australia, Denmark, Jamaica, Tanzania, and the 
United States. 
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LaMoore, Louis Dearborn. See L'Amour, Louis. 
L'Amour, Louis (1908-1988), was a popular American 
author known for his exciting novels about Western 
frontier life in America. L'Amour's stories have been 
praised for their historical accuracy and detailed de- 
scriptions of Western wildlife and geography. He is also 
known for his sensitive portrayals of American Indians 
and Mexicans. A number of L'Amour's novels place a 
high value on family ties. Many of these stories feature 
three fictional families named Sackett, Talon, and Chan- 
try. 
Louis Dearborn L'Amour (originally spelled LaMoore) 
was born in Jamestown, North Dakota. He left home as a 
teenager and wandered for many years throughout the 
American West, working at a variety of jobs. Encour- 
aged by friends, he began to write down stories he had 
heard from his grandfather about Indian fighting and 
the Civil War. L'Amour's first novel, Westward the Tide 
(1950), was followed by the popular Hondo in 1953. His 
other novels include The Daybreakers (1960), which in- 
troduced the Sackett family; Bendigo Shafter (1979); The 
Lonesome Gods (1983); and The Haunted Mesa (1987). 
Many of L'Amour's stories have been made into films 
and television dramas. 

Lamp is a device made to produce light. It ranks as one 
of the most important inventions. Since the invention of 
the lamp thousands of years ago, people have not had 
to depend entirely on the sun for light. Lamps enable 
people to work and to take part in countless other activi- 
ties by artificial light. 

Through the centuries, people have made many kinds 
of lamps. But all of them have been one of three basic 
types: (1) fat or oil, (2) gas, or (3) electric. Today, people 
use electric lamps almost entirely. Some people keep 
other kinds of lamps in their houses in case electricity is 
not available. 

Fat or oil lamps produce light by burning fat, 
grease, oil, or wax as fuel. These lamps have a wick that 
performs two functions. The wick serves as a place for 
the flame to form, and it draws the fuel up to the flame 
by capillary action (see Capillarity). 

The first lamps were fat lamps, which prehistoric peo- 
ple made from sea shells or hollowed-out stones. They 
used pieces of grasslike plants called rushes as wicks 
and burned animal fat as fuel in these lamps. 

The ancient Egyptians also made stone lamps. But the 
Egyptian lamps burned oil and had cotton wicks. The an- 
cient Greeks and Romans made lamps from bronze or 
pottery. Early Greek lamps looked like saucers and 
burned olive oil or the oil of other plants. The wick sim- 
ply floated on the oil. Later Greek lamps had a groove at 
the edge of the saucer to hold the wick. Some Roman 
lamps resembled a teapot. The body of the “pot” held 
the oil, and the “spout” held the wick. 

Candles are a type of fat lamp. The earliest candles 
were made by coating a wick with wax and pitch. Later, 
candlemakers used tallow, a waxy substance obtained 
from animal fat. The best candles consisted of beeswax 
or paraffin, a wax obtained from petroleum. Most can- 
dles cost more than other types of lamps. Inexpensive 
lamps called rushlights burned like candles. They were 
made by dipping dried rushes into animal fat. See Can- 
dle. 


A type of oil lamp called a cruise appeared in Scot- 
land during the Middle Ages. This lamp consisted of an 
iron pan that had a trough sticking out from it. The 
trough held the wick. Many cruises had a second trough 
beneath the first to catch any oil that dripped from the 
wick. 

Through the years, people added reflectors to lamps 
to diffuse (spread out) or concentrate the light. Other- 
wise, few improvements occurred in lamps until the late 
1700s. 

In the 1780's, a Swiss chemist named Aimé Argand in- 
vented a lamp in which the wick was bent into the shape 
of a hollow cylinder. Such a wick allowed air to reach 
the centre of the flame. As a result, the Argand lamp 
produced a brighter light than other lamps did. Later, 
one of Argand’s assistants made another improvement 
after discovering that a flame burns better inside a glass 
tube. 

This later discovery led to the invention of the /amp 
chimney, a clear glass tube that surrounds the flame to 
block draughts. During this period, whale oil and colza 
oil, an oil from the rape plant, became important fuels 
for lamps. The birth of the oil industry in the mid-1800's 
led to the widespread use of paraffin, a petroleum prod- 
uct, as lamp fuel. 

Gas lamps produce light by means of one or more 
small gas flames. These lamps need no wick. The gas 
flows from the lamp through a small opening and then 
burns after mixing with air. Gas lamps burn many kinds 
of gas, including acetylene, butane, coal gas, natural 
gas, producer gas, and water gas. 

William Murdock, a Scottish engineer, developed the 
first commercially important gas lamps. In 1792, Mur- 
dock lit his home with gas lamps that burned coal gas. 
By the early 1800's, gas lamps had come into use as 
street lamps in London and other cities. Gas lamps 
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A paraffin lantern gives campers a bright, portable light. Such 
fuel-burning lamps provide light in places that have no electric- 
ity, or during periods of electric power failure. 


served as important sources of light until the late 1800's, 
when electric lamps began to replace them. 

The gas lamp had one chief problem, the open gas 
flame. The flame often flickered and produced uneven 
light. Some gas lamps had a glass chimney to help con- 
trol the flickering. In the late 1800's, a device called a 
mantle solved the problem. A mantle is a loosely woven 
cloth bag that is soaked with a chemical substance. The 
cloth quickly burns away in the lamp, and the chemical 
glows steadily as the gas burns around it. Most modern 
gas lamps, including the portable gas and liquid fuel 
lamps used by campers, have mantles. 


Lamps through 
the ages 


burning lamps are shown below. 


A hollowed-out stone was one of the first 
lamps. Ancient peoples used plant fibres as a 
wick to burn fat placed in the hollow. 


The Paraffin lamp, above, has areflectorto The 
redirect the glow and provide as much light 
aS possible. 


A Roman lamp made of bronze, above, 
burned oil in its spout. This lamp could stand 
ona table or be hung by a chain. 


Acandle, right, is an improved type of fat 
lamp. Candles once cost so much that only 
wealthy people could afford to use them. 


lamp was invented in the 
1780s. It had a hollow wick so that more air 
reached the flame, making a brighter light. 
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Electric lamps produce light by means of electric 
energy. The American inventor Thomas A. Edison devel- 
oped the first practical electric lamp in 1879. Electric 
lamps came into widespread use in the early 1900's and 
have replaced other types of lamps for almost every 
purpose. Electric lamps produce more and better light 
than the earlier lamps. They are also less expensive and 
easier to use. For information on electric lamps, see the 
articles on Electric light and Lighting. 

See also Invention (Inventions that give people light); 
Lighting (Lighting problems; Lighting devices). 
Lampblack. See Carbon. 


Throughout history, people have used many kinds of lamps. Until electric lights were developed in the late 
1800s, all lamps produced light by burning fuels, such as fat, gas, or oil. The most important types of fuel- 


The gas lamp lit streets and 
homes. The above lamp has a 
glass shade that softens its light. 
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Lampedusa, Giuseppe Tomasi di (1896-1957), was 
an Italian prince and author. His novel The Leopard, set 
in 19th century Sicily, was published after his death. 

Born in Palermo with the title of Prince of Lampedusa, 
he served in World War | and later travelled widely. In 
World War II, Lampedusa saw action with the Italian ar- 
tillery. After 1945, he began writing prose. In 1955, he 
started The Leopard, which portrays the violent tradi- 
tions of Sicilian nobility. Its publication in 1958 was fol- 
lowed by Two Stories and a Memory in 1961. 
Lampman, Archibald (1861-1899), was one of the 
leading Canadian poets of the late 1800's. Lampman’s im- 
portance lies in his effort to capture a uniquely Canadian 
landscape in his poetry. He saw such works as the con- 
tribution he could make to the development of a dis- 
tinctly Canadian literature. 

Lampman's poetry reflects the influence of William 
Wordsworth and other English romantic poets. Like 
Wordsworth, Lampman believed people were spiritu- 
ally exhausted by urban industrialism and needed to 
renew themselves by solitary communion with nature. 
Lampman published three collections of poems— 
Among the Millet, and Other Poems (1888), Lyrics of 
Earth (1895), and A/cyone (1899). 

Lampman was born in the village of Morpeth, On- 
tario, near Blenheim. He worked for the Canadian Post 
Office in Ottawa. However, he was a dedicated naturalist 
and his canoeing expeditions into the wilderness and 
walks into the countryside provided him with the experi- 
ence for his poems. Lampman suffered from rheumatic 
fever as a child, and as an adult his health was poor. He 
died of heart disease at the age of 38. 

Lamprey is a fish with a long eellike body. Scientists 
consider the lamprey one of the least developed verte- 
brates (animals with backbones). Unlike most other 
fishes, the lamprey has no bony skeleton. It has a back- 
bonelike notochord made of rubbery tissue called carti- 
lage. The lamprey has fins on its back but not on its 
sides, Its round mouth has no jaws but can create strong 
suction. Adults of some species develop horny teeth. 
Such an adult attaches itself to other fishes by sucking 
with its mouth and clamping with its teeth. It feeds on its 
victims’ blood and other body fluids. 

Body. The lamprey’s skin is smooth, shiny, and scale- 
less. Brook lampreys, which live in small streams 
throughout temperate parts of Europe, Asia, and North 
America, grow about 20 centimetres long. Larger spe- 
cies (kinds) live in rivers and lakes. 

Sea lampreys, which may grow as much as 90 centi- 
metres long, live in the North Atlantic and North Pacific 
oceans. All lampreys are dull coloured, ranging from 
light-tan to mottled-brown or bluish-black. They do not 
have true bony teeth. Their teeth are horny develop- 
ments that grow from the inner surface of the mouth. 

Habits. Lampreys spawn in clear, freshwater streams. 
The male and female dig a shallow nest in the gravel or 
pebbles of the stream bottom. The female deposits the 
eggs in the nest. The adults die after spawning. Larval 
(young) lampreys are called ammocoetes. They are blind 
and toothless, and look like worms. The ammocoetes 
live in the sand and mud of the stream bottom for sev- 
eral years. Then they change into adults, with eyes and 
teeth. 


Parasitic lampreys feed by attaching themselves to 
fishes, scraping a hole through the skin, and sucking out 
blood and other body fluids. The adults of the nonpara- 
sitic lampreys do not eat. Their digestive organs degen- 
erate, and they live only until the spawning season. Then 
they spawn and die. 

Destructiveness. Large sea lampreys rank as the 
most destructive to fishes. As adults, they descend to 
the sea and prey on large fishes. But some sea lampreys 
once entered the upper Great Lakes of North America 
through the Welland Canal. Later generations of these 
lampreys no longer descend to the sea, but prey on lake 
trout, whitefish, and other large lake fishes. By the late 
1950's, they had killed most of the lake trout in the Great 
Lakes. 

Scientists tried to control these lampreys by putting 
electric weirs (fences) across streams to prevent the lam- 
preys from spawning. But the weirs were costly and dif- 
ficult to maintain. Researchers discovered that a chemi- 
cal called TFM would kill lampreys but would not harm 
other fish in the rivers. The treatment of streams with 


The lamprey attaches itself to a fish and sucks out blood and 
other body fluids. The small brook lamprey, above, lives in 
streams in Asia, Europe, and North America. 


The lamprey’s mouth, above, is especially suited for sucking 
fluids from the bodies of other fish. Horny teeth on the inside of 
the mouth help the lamprey attach itself to a victim. Similar teeth 
on the lamprey’s tongue rip open the skin of its victim. 


this chemical caused a sharp decline in the number of 
lampreys by the mid-1960ss. 

Scientific classification. Lampreys belong to the lamprey 
family, Petromyzontidae. The lamprey found around the coasts 
of the North Atlantic is Petromyzon marinus. 

See also Hagfish. 

Lan-chou. See Lanzhou. 

Lanai. See Hawaii (The islands). 

Lanark. See Clydesdale. 

Lanarkshire. See Strathclyde Region. 
Lancashire is a county on the northwestern coast of 
England. Its people, called Lancastrians, live mainly in 
manufacturing towns such as Blackburn, Burnley, and 
Accrington, or in the busy seaside resorts of Blackpool 
and Morecambe. Other large towns are Preston and 
Lancaster. Preston is an industrial and administrative 
centre. Lancaster is the traditional county town, because 
it was for centuries the home of the lords of Lancaster 
who once ruled the county. In the western parts of the 
county, many Lancastrians live in small but prosperous 
agricultural villages. 

Lancashire was Britain's largest county in population 
until 1974. It had more than 5 million people. But in the 


Facts in brief about Lancashire 


Administrative centre: Preston. 
Matvest towns: Blackpool, Blackburn, Preston, Burnley, Lancas- 
er, 

Area: 3,045 kmè, 

Population: 7997 census—1,365,100. 

Chief products: Aircraft engineering, coal, eggs, electrical en- 
gineering, fish, floor coverings, flour, furniture, limestone, 
milk, plastics goods, textiles, vegetables. 


Lancashire lies on the northwestern coast of England. It is one 
of the most populated English counties. 


1974 reorganization of England's local government, most 
of this population was taken into other counties. In the 
north, an area including Barrow-in-Furness was taken 
from Lancashire into Cumbria. Much of southeastern 
Lancashire, including the towns of Bolton, Salford, and 
Manchester, was taken into the new metropolitan 
county of Greater Manchester. Towns that were for- 
merly in southwestern Lancashire, such as Bootle, Liver- 
pool, and St. Helens, became part of the new metropoli- 
tan county of Merseyside. An area including the towns 
of Warrington and Widnes was taken from Lancashire 
into Cheshire, All these changes reduced the population 
of the county to about a quarter of its former size. But 
still Lancashire is one of the largest English counties in 
terms of population. 


People and government 


Local customs and legends. There are a few local 
stories about boggarts, goblins, and other fairy crea- 
tures. But little ancient folklore remains. 

Local traditional activities include Sunday-school out- 
ings, choir trips, brass band contests, and day excur- 
sions to the coast. The old textile towns of Lancashire 
still observe wakes (holiday weeks) when most local 
workers take holidays at the same time. 

Recreation. Association football draws large crowds 
throughout Lancashire. Towns with teams in the Foot- 
ball League are Blackburn, Blackpool, Burnley, and Pres- 
ton. There are also many amateur football teams in Lan- 
cashire. 

Cricket is popular and Lancashire has a team in the 
first class county championship, while league cricket is 
popular in the eastern part of the county. Rugby and 
golf have many supporters. Lytham St. Anne's has golf 
courses over which major British golf events, including 
Ryder Cup matches and the British Open Championship, 
have been played. Sports, such as fishing, bowling, 
darts, and snooker, are usually based on local public 
houses or working-men’s clubs. The Derby Bath at 
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Preston Riversway, a development on the site of the town’s docklands, has a marina and other 


facilities for recreation and entertainment. 


Blackpool is equipped to Olympic standards and is a 
frequent venue for international swimming and diving 
events, 

Blackpool claims to be the largest holiday resort in 
the United Kingdom. Its attractions include an 11- 
kilometre promenade and safe sandy beaches over- 
looked by an iron tower 158 metres high. The resort also 
features a fun park and an international circus. 

Local government. Lancashire is divided into 14 
local government districts: Blackburn; Blackpool; Burn- 
ley; Chorley; Fylde, which includes Lytham St. Anne's; 
Hyndburn, which includes Accrington; Lancaster; 
Pendle, which includes Nelson; Preston; Ribble Valley, 
which includes Clitheroe; Rossendale, which includes 
Bacup; South Ribble, which includes Leyland; West Lan- 
cashire, which includes Ormskirk; and Wyre, which in- 
cludes Fleetwood. Lancashire County Council, which 
has headquarters at Preston, provides some public serv- 
ices throughout the county. 

Skelmersdale, in southern Lancashire, is a new town. 
It is designed to grow rapidly, attracting new industries 
and new residents. 

The crown court meets at Preston. The county's police 
force is the Lancashire Constabulary, which has head- 
quarters at Hutton. 


Economy 


Manufacturing. At one time, cotton manufacture 
dominated Lancashire's economy. But since the 1920's, 
the textile industry has decreased in size. It now uses as 
much artificial fibre as cotton. Many former cotton mills, 
in towns such as Blackburn, Burnley, and Nelson, have 
been adapted for other industries. Some are used for 


making clothes, light engineering goods, or plastics 
goods. 

Preston's main industries are aircraft engineering and 
electrical engineering. Leyland is mainly a centre for 
producing commercial vehicles. Lancaster has flour- 
milling and milk-processing industries, and produces 
floor coverings and furniture. A wide variety of light in- 
dustries have transferred to the new town of Skelmers- 
dale. 

British Nuclear Fuels have an establishment at Sal- 
wick, near Lytham St. Anne's, which makes fuel elements 
for nuclear reactors. On the same site is a nuclear re- 
search and development laboratory. 

Agriculture. In western Lancashire, agriculture is the 
most important industry. South of the River Ribble, in 
the Ormskirk area, most of the agricultural land is used 
for crops. Crops include root vegetables, cabbages, 
peas, and beans, which are grown for the local markets 
or for freezing and canning. Market gardeners produce 
lettuce, tomatoes, and cucumbers for sale in the local 
markets. 

North of the River Ribble, in the Fylde area, most of 
the farmland is used as pasture, mainly for dairy cattle. 
Farmers supply the nearby towns with milk and eggs. 

Fishing. Fleetwood is one of the United Kingdom's 
major fishing ports. Its trawlers, which fish in the waters 
of the Arctic Ocean, supply fish for a great part of north- 
western England. 

Mining and quarrying. Coal mining is a dying indus- 
try. Coal was first mined near Burnley in the 1200's, and 
in the Wigan area in the 1500's. But now little coal is 
mined within the county, Quarries in the Carnforth area 
produce much limestone. 


Transportation and communication. The electri- 
fied railway from London to Glasgow runs northwards 
through the middle of Lancashire. Parallel to it is the M6 
motorway. Other railways, and roads such as the M61, 
feed into these two main routes. The M55 connects 
Blackpool and the Fylde area with the M6. 

Blackpool airport provides services to other parts of 
the United Kingdom and some cities in continental Eu- 
rope. But many passengers from Lancashire use one of 
the bigger airports just outside the county—Manchester 
International or Speke, near Liverpool. 

Lancastrians have good local publications and other 
communications. Daily newspapers are published for 
Blackburn and Burnley, Blackpool, and Preston. In 
southern Lancashire, the Liverpool Echo and Manches- 
ter Evening News are popular. All the main towns have 
weekly newspapers. BBC Radio Lancashire is based in 
Blackburn. Red Rose Radio, an independent station, 
broadcasts to the area round Blackpool and Preston. 

Tourism. The coastal towns of Blackpool, More- 
cambe, and Fleetwood attract large crowds of holiday- 
makers. The Pennine Hills, Lune Valley, and the Forest of 
Bowland attract many walkers. An increasing number of 
people hire boats to go cruising on Lancashire canals 
during the holiday season. 


Land 


Location and size. To the north Lancashire is 
bounded by Cumbria, to the east by North Yorkshire 
and West Yorkshire, and to the south by Greater Man- 
chester and Merseyside. Lancashire's western coast bor- 
ders the Irish Sea. The county's maximum dimensions 
are 77 kilometres from north to south and 64 kilometres 
from east to west. 

Land features. The fertile coastal plain of Lancashire 
contains large stretches of reclaimed marshland. For ex- 
ample, the areas north and south of the Ribble estuary 
were drained in the 1700s. The coastal plain is about 24 
kilometres wide in the central part of Lancashire. 

All of eastern Lancashire is hilly. The highest moun- 
tain in Bowland Forest is Ward Stone, which reaches 
560 metres. Ward Stone lies only 16 kilometres from the 
coast. Pendle, a mountain 558 metres high, dominates 
the country east of Clitheroe. 

Rivers, Lancashire's rivers flow from the eastern 
Mountains into the Irish Sea. The Lune enters Lancashire 
from Cumbria and enters the sea southwest of Lancas- 
ter, The Wyre rushes down from Bowland Forest and 
flows through Garstang, Poulton, and Fleetwood. The 
Ribble, Lancashire's biggest river, rises in the Pennines 
and enters the county from North Yorkshire. It crosses 
Lancashire in a southwesterly direction, passing through 
Preston and flowing into the Irish Sea. 

Lancashire has no natural lakes. But several Pennine 
streams have been dammed to create reservoirs. 

Climate. The Irish Sea has a moderating effect on 
Lancashire's climate. Snow seldom lies for long in the 
county, and summer heat waves are rare. 

Average temperatures are about 2° C in mid-winter 
and 19° C in midsummer. Western Lancashire has an av- 
erage annual rainfall of about 890 millimetres. In north- 
ern and eastern Lancashire, the average rainfall is more 
than 1,020 millimetres. 


The Lewis Textile Museum displays many items relating to 
the history of textiles, including this flying shuttle loom of the 
1700s. Textiles have been an important industry in Lancashire 
for more than 200 years. 


History 


In Roman times, Lancashire was sparsely populated. 
The area's only interest to the Romans was as a route 
from Deva (Chester) to Hadrian's Wall. Anglo-Saxons col- 
onized the Lancashire area late in their settlement of 
Britain. During the 900's, many Vikings invaded from the 
Irish Sea and settled on Lancashire's coastal plain. 

When William I of Normandy conquered England, he 
entrusted Lancashire to Roger of Poitou. Roger built a 
castle at Lancaster and endowed Lancaster Priory, the 
county's first monastery. 

In 1351, King Edward III made Lancashire a pajatinate, 
giving royal privileges and power to its ruler, as a re- 
ward to Henry, First Duke of Lancaster, for outstanding 
service in the Hundred Years’ War. In 1399, Henry, Third 
Duke of Lancaster, became King Henry IV. He main- 
tained the Duchy and the Palatinate as separate adminis- 
trative units. Even today, people within the county still 
toast the monarch as Duke of Lancaster. 
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During the 1500's, Lancashire's prosperity increased. 
The new wealth came from cottage spinning and weav- 
ing, surface coal mining, improved agriculture, and 
manufacture of iron goods on small forges. Families 
owning land built new homes, many of which still stand. 
But religious strife limited the prosperity. In western 
Lancashire, many families defied the Reformation and 
persisted in Roman Catholicism. In the east, Puritanism 
flourished. During the Civil War of the mid-1600's, Lan- 
castrians were divided in their loyalties. 

Roman Catholicism maintained much strength in Lan- 
cashire. But Lancastrians gave little help to the Roman 
Catholic Jacobite rising of 1715. This rising received a 
crushing defeat at Preston. 

By the mid-1700s, industry was developing steadily in 
Lancashire. There was a growing overseas demand for 
Lancashire goods, especially textiles and metal goods. 

New inventions increased production greatly. James 
Hargreaves, of Oswaldtwistle, invented the spinning 
Jenny. Sir Richard Arkwright, of Preston, invented the 
water frame. As industry expanded, families left their vil- 
lage homes and crowded into hastily built towns to 
work in factories. 

Famous people associated with Lancashire include 
William Cardinal Allen, who was born at Rossall. Sir 
James Kay-Shuttleworth lived at Gawthorpe Hall, near 
Burnley. He laid the foundation for state education in 
England and Wales. But Lancashire's most characteristic 
personalities were factory owners and inventors, such 
as Arkwright and Hargreaves. 


Related articles in World Book include: 
Allen, William Cardinal Jacobite risings 


Arkwright, Sir Richard Kay-Shuttleworth 
Blackburn Pennine Hills 
Blackpool Preston 

Burnley Puritans 
Hundred Years’ War Reformation 


Industrial Revolution 

Lancaster was the name of the branch of the Plantage- 
net royal family that ruled England from 1399 to 1461. 
The House of Lancaster also ruled for a short time in 
1470 and 1471. 

John of Gaunt, 4th son of Edward III, founded the 
dynasty when he became Duke of Lancaster through his 
marriage to Blanche of Lancaster. The House of York 
stemmed from Gaunt's brother Edmund. Gaunt's son be- 
came Henry IV in 1399, taking the throne away from his 
childless cousin, Richard II. This act led to the Wars of 
the Roses between the House of Lancaster and the 
House of York, which broke out over 50 years later. 

Henry IV's eldest son succeeded him as Henry V. 
Through his conquests in France, Henry V became one 
of the most famous warrior kings of England. In William 
Shakespeare's play Henry IV, he is identified as Prince 
Hal. Henry V died in 1422, leaving the throne to his baby 
son, Henry VI. All that his father won, the kindly but 
weak-minded Henry VI lost. The House of York defeated 
Henry VI in battle in 1461 and put Edward IV on the 
throne. 

Henry regained the throne for a few months in 1470- 
1471, but lost it when he was imprisoned in the Tower 
of London. He was murdered a few days later, and the 
direct line of the House of Lancaster came to an end. 

See also Henry (IV, of England); John of Gaunt; Wars 
of the Roses. 


Lancaster (pop. 125,600) is a city and local government 
district in north Lancashire, England. The old city of Lan- 
caster, the county town of Lancashire, stands on the 
River Lune, about 80 kilometres north of Liverpool. It has 
a Norman castle founded by William I. Much of it has 
been rebuilt. St. Mary's Church has some superb exam- 
ples of fine woodwork, including 14 decorated stalls 
that date from the end of the 1300's. The Roman Catholic 
Cathedral of St. Peter was erected in 1859. The Storey In- 
stitute includes an art gallery. Lancaster also has a uni- 
versity on a specially built campus to the south of the 
city. Lancaster's chief industries produce furniture, plas- 
tics, and rayon and other textiles. 

The district of Lancaster includes the towns of More- 
cambe, Heysham, and Carnforth, and many areas of out- 
standing beauty, particularly around Silverdale in the 
Lune valley and on the moorlands. Morecambe is a sea- 
side resort. The Central Electricity Generating Board has 
a nuclear power station at Heysham. 

See also Lancashire. 

Lancaster, Duchy of, is a group of estates belong- 
ing to the reigning British monarch, who personally re- 
ceives its revenues. It includes Lancashire, the County 
Palatine of Lancaster. The duchy is an independent ad- 
ministrative unit headed by a chancellor. The chancellor 
appoints county court judges and justices of the peace 
for Lancashire. The lord chancellor appoints them for 
the rest of Britain. The chancellor of the Duchy of Lan- 
caster is a member of the government and performs var- 
ious ministerial duties. The duchy was created in 1265 
and has belonged to the monarch since 1399. 
Lancaster, Joseph (1778-1838), developed the moni- 
torial system of teaching advocated by Andrew Bell, su- 
perintendent of an orphanage in Madras, India, in the 
1790's. In 1801, Lancaster opened a school in London, 
where he put his theories into practice, allowing the 
more able pupils to conduct classes. Later, he came into 
conflict with the Church of England because, being a 
Quaker, he did not teach the catechism. Lancaster was 
born at Southwark, in southeast London. 

Lancaster, Sir Osbert (1908-1986), an artist and au- 
thor, won fame with his humorous cartoons for the Brit- 
ish newspaper the Daily Express. His best-known cre- 
ation was the Littlehampton family, a brilliant parody of 
the English upper classes. Lancaster's many books, 
which consisted mainly of humorous and satirical draw- 
ings, include Progress at Pelvis Bay (1936), Homes, 
Sweet Homes (1939), Drayneflete Revealed (1949), and 
The Littlehampton Bequest (1973). 

Lancaster was born in London and educated at 
Charterhouse School, Oxford University, and the Slade 
School of Art. He trained as a stage designer. In 1939, 
Lancaster became a regular cartoonist with the Daily Ex- 
press. He also helped to edit the Architectural Review. 
For many years, Lancaster was adviser to the Greater 
London Council on historic buildings. He was knighted 
in 1975. 

Lance. See Fireworks (How fireworks work). 

Lance. See Spear. 

Lancelet. See Amphioxus. 

Lancelot, Sir, was one of the knights in medieval leg- 
ends of King Arthur's Round Table. Lancelot won fame 
for his bravery and skill in combat, and he became Ar- 
thur's favourite knight. But Lancelot had a love affair 


with Queen Guenevere, Arthur's wife, that led to his 
downfall. The scandal that resulted from their affair con- 
tributed to the breakup of the Round Table. See Round 
Table. 

Lancelot was the son of Ban, the king of Brittany. The 
Lady of the Lake, a woman with magic powers, took Lan- 
celot as an infant to her castle at the bottom of a lake. 
After he reached manhood, the Lady of the Lake 
brought him to Arthur's court. Lancelot had a brief affair 
with Elaine of Astolat, a British princess. They had an il- 
legitimate son, Galahad, who became a famous knight of 
the Round Table. 


mage a fe 


Illustration (about 1300) from a French manuscript; Bodleian Library, Oxford, England 


Sir Lancelot was a member of King Arthur's legendary Round 
Table. During his quest for the Holy Grail, Lancelot met a hermit 
living in a hut in a tree, above. 


Along with many other knights, Lancelot went on the 
search for the Holy Grail, the cup or dish that Jesus 
Christ used at the Last Supper. Because he was morally 
imperfect, Lancelot did not find the Holy Grail. But his 
son, Sir Galahad, did find it. 

Lancelot and Guenevere had fallen in love at Arthur's 
court. After Arthur discovered their affair, the lovers fled 
to Lancelot's castle, Joyous Garde. Lancelot killed several 
of his fellow knights after they found him with the 
queen. Later, Lancelot returned Guenevere to Arthur 
and left Britain. Arthur pursued Lancelot to France but 
went back to Britain after learning that Modred had 
seized his kingdom. According to various accounts, Mo- 
dred was either Arthur's nephew or his son. Lancelot re- 
turned to Britain after Arthur's death and learned that 
Guenevere had become a nun. He became a priest and 
died shortly after Guenevere did. 

Lancelot first appeared as an important character ina 
French story written about A.D. 1180 by Chrétien de 
Troyes. Sir Thomas Malory, an English writer, gave the 
fullest account of Lancelot in English in Le Morte 
Darthur (about 1469). Lancelot was also a character in a 
series of poems by the English poet Lord Tennyson. 
Lancewood is a tough wood used for archery bows, 
fishing rods, tool handles, and objects made ona lathe. 
It comes from two types of trees that grow in tropical 
America. Lancewood is yellowish brown, finely textured, 
and quite heavy. 
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Scientific classification. The two species of lancewood are 
Oxandra lanceolata, family Annonaceae, and Calcycophyllum 
candidissum, family Rubiaceae. 

Land. See Earth (The earth’s surface); Soil. 

Land, Edwin Herbert (1909-1991), an American in- 
ventor, scientist, and business executive, invented the 
Polaroid Land camera, the first instant camera. Instant 
cameras produce a photograph seconds after the pho- 
tographer takes a picture. 

Land held more than 500 patents. In 1934, he patented 
polarized light filters, which help eliminate glare and re- 
flections on glass and other surfaces. In 1937, Land 
founded the Polaroid Corporation to manufacture the 
filters. He became its president and chairman of the 
board, Land developed light filters. 

In 1947, Land demonstrated the first instant cameras. 
These cameras took only black-and-white pictures, 
which developed in about a minute. In 1963, Land intro- 
duced a colour film that developed into photographs in- 
side the camera within 50 seconds. By 1972, Land had 
improved this system to take colour pictures that devel- 
oped outside the camera. 

Land was born in Bridgeport, Connecticut. He at- 
tended Harvard University, though he never graduated. 
He retired as president of Polaroid in 1975 and as chair- 
man of the board in 1982. 

See also Photography (Instant processing); Polarized 
light (Polarizing materials). 

Landing craft. See Amphibious ship; Warship (Am- 
phibious warfare ships). 

Landlord. See Tenant; Lease. 

Landor, Walter Savage (1775-1864), an English poet, 
essayist, and novelist, was noted for his graceful but 
forceful style. His best-known work, /maginary Conver- 
sations (1824-1829), consists of fanciful philosophical dis- 
cussions between great historic figures of the past. Lan- 
dor's other works include Gebir (1798), Count Julian 
(1812), /dyllia Heroica (1814), Pericles and Aspasia (1836), 
Hellenics (1847), Last Fruit off an Old Tree (1853), Dry 
Sticks Fagoted by W. S. Landor (1858), and Heroic Idylls 
(1863). 

Landor was born at Warwick, England, and studied at 
Oxford University. In his later years, he spent much of 
his time in Italy. 

Landowska, Wanda (1879-1959), was a Polish pianist, 
composer, and harpsichordist. She helped revive inter- 
est in harpsichord music in the 1900s. 

Landowska was born in Warsaw. She moved to Paris 
in 1900, where she researched the musical performance 
practices of the 1600s and 1700s. Landowska became 
convinced that the harpsichord was the appropriate in- 
strument for music of this period and she developed 
modern harpsichord technique. 

In the years following her Parisian debut in 1903, Lan- 
dowska toured internationally, playing both the piano 
and harpischord in concerts. In 1923, she made her first 
visit to the United States, performing as a harpsichord 
soloist with the Philadelphia Orchestra. In the 1920's and 
1930's, she operated a school near Paris dedicated to the 
study of early music. She left in 1940 to settle in the 
United States. When she was 70 years old, Landowska 
recorded the complete Well-Tempered Clavier by Jo- 
hann Sebastian Bach. Her many writings include the 
book Music of the Past (1909). 
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Land's End, a cape in the English county of Cornwall, 
is the most westerly point of the mainland of England. It 
juts into the English Channel where the channel opens 
into the Atlantic Ocean. For location, see United King- 
dom (map). Land’s End is a granite promontory with 
cliffs between 18 and 60 metres high, which have been 
carved into strange shapes by the waves. It is the last 
part of the mainland seen from ships sailing westwards. 
Land's End is privately owned but is open to tourists 
and visitors. Longships Lighthouse on Carn Bras, a rocky 
islet about 1.5 kilometres west of Land's End, marks dan- 
gerous reefs. 
Landsborough, William (1825-1886), an Australian 
explorer, was appointed head of one of the expeditions 
organized in 1861 to look for the lost and ill-fated Burke 
and Wills exploration party. In a journey lasting 16 
months, Landsborough travelled from near the Gulf of 


Land's End juts into the Eng- 
lish Channel. Its granite cliffs 
have been battered into 
strange shapes by the persist- 
ent action of the sea. 
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Carpentaria overland to Melbourne. On the way, he dis- 
covered the Gregory and Georgina rivers and the Barkly 
Tablelands. Landsborough was born in Ayrshire, in 
Scotland, and settled in Australia as a youth. 
Landscape architecture is a profession that in- 
volves the design and development of land for human 
use and enjoyment. It is concerned with the beauty of 
natural surroundings as well as practical ways to use 
land and the objects on it. People professionally trained 
in this field are called /andscape architects. 

Landscape architects create plans for a wide variety of 
land development projects. These projects may range 
from national parks to small city squares, or from multi- 
family housing developments to gardens for single fam- 
ily homes. Landscape architects may create equipment 
for a playground or propose a master plan for university 
expansion, They might plan the layout of a golf course 


Landscaped gardens are 
among the many different 
projects undertaken by land- 
scape architects. This well- 
planned municipal garden, 
left, contrasts with the natural 
surroundings. 


or for an entire new community. They are involved at all 
levels at which land use decisions are made, from land 
planning to site design, to land use management. 

Land planning. Landscape architects prepare re- 
gional land use reports. These reports include environ- 
mental impact statements, which evaluate what land is 
best suited for residential, industrial, transportation, rec- 
reation, and conservation purposes. They study such 
area features as climate, water supply, vegetation, soil 
composition, and the slope of the land. They attempt to 
preserve attractive views and historic landmarks, and to 
avoid erosion, flooding, and air and water pollution. 
Landscape architects often work with traffic engineers, 
ecologists, city planners, and public officials. 

Site design. After land use has been determined, 
landscape architects prepare site development plans 
and supervise construction contractors. They work with 
architects to fit structures to land forms, making best 
use of breezes, sunlight, and views. In designing roads, 
parks, and other sites, they may decide to keep mature 
trees for shade and arrange for proper grading and 
drainage. They design walls, fences, steps, pavement 
patterns, and planting arrangements. 

Landscape architects try to arrange outdoor facilities 
so the facilities function smoothly and harmonize with 
the surroundings. A city square, for example, may have 
sitting places, fountains, and ornamental plants de- 
signed to fit well into traffic and building patterns. 

Land use management. Landscape architects help 
park superintendents and other land administrators de- 
velop procedures for using land in a way that conserves 
its productivity and beauty. For example, a landscape ar- 


Monarch of the Glen, right, 
and Sir Edwin Landseer’s 
other paintings of animals, are 
considered sentimental by 
many people today. But they 
were immensely popular 
when they were painted in 
Victorian times. 
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chitect might prepare a resource management pro- 
gramme for forests and waterways. 

History. Landscape architecture as a profession dates 
from the mid-1800s. But as an art, it has been practised 
for thousands of years. For example, many Roman 
homes built between the 400s B.C. and the A.D. 400's 
had elaborate courtyards. Other early examples include 
the gardens of ancient Persia (A.D. 200's to 600's) and 
Japan (A.D. 5005). The Italians designed and built beauti- 
ful hillside estates and civic squares during the 1400's 
and 1500s. France in the 1600's and 1700's was noted for 
its magnificent palaces and city gardens. English design- 
ers planned natural-looking country estates in the 1800s. 

Many of these early projects were gardens and coun- 
try estates. For this reason, the designers were often 
called /andscape gardeners. Frederick Law Olmsted, an 
American, was the first person to call himself a land- 
scape architect. In the 1770s, Lancelot Brown, known as 
“Capability’ Brown, laid out the gardens at Kew and 
Blenheim Palace in England. He is generally regarded as 
one of the great landscape architects of all time. 


Related articles in World Book include: 
Botanical garden Olmsted, Frederick Law 
Brown, Capability Paris (picture) 


Fountain Park 
Kent, William Town planning 
Le Nétre, André Versailles 


Landscape painting. See Painting (What do paint- 
ers paint). 

Landseer, Sir Edwin (1802-1873), was a British artist 
who specialized in painting animals. His rather senti- 
mental portrayal of them appealed greatly to the Victori- 
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ans. His favourite subjects 
were dogs and deer. Many 
of his paintings, such as 
Monarch of the Glen 
(1851), are set in the Scot- 
tish Highlands. His other 
work includes the design 
of the lions at the base of 
Nelson's Column in Trafal- 
gar Square, in London. He 
also painted portraits. His 
subjects include Queen 
Victoria and Prince Albert. 

Landseer was born in 
London, the son of an en- 
graver. He began exhibiting at the Royal Academy at the 
age of 13, He became a Royal Academician in 1830. He 
was elected president of the Academy in 1866, but de- 
clined the position. He was knighted in 1850. 
Landslide, in geology, is a mass of earth or rocks that 
slides down a slope. Two conditions are necessary for a 
landslide: a steep slope and a weakness in the solid rock 
beneath the surface of the slope. Earthquakes or heavy 
rains can trigger landslides. Erosion caused by rivers, 
waves, glaciers, or construction projects creates the 
steep slopes necessary for landslides. 


Sir Edwin Landseer 


Landslides are triggered by soil erosion after heavy rainfall or 
by vibrations such as traffic or earthquakes. 


Landsteiner, Karl (1868-1943), won the 1930 Nobel 
Prize for physiology or medicine for his discovery of the 
main types of human blood—A, B, AB, and O. This dis- 
covery made safe blood transfusions possible for the 
first time. In 1940, Landsteiner and his co-workers, Philip 
Levine and Alexander Wiener, discovered the Rh blood 
factor, an important cause of stillbirths. Landsteiner also 
contributed information on how the body becomes im- 
mune to certain disease bacteria. His research helped 
the discovery that a virus causes polio. 


Landsteiner was born in Vienna, Austria. He moved to 
the United States in 1922 and was a member of the 
Rockefeller Institute for Medical Research (now Rocke- 
feller University) in New York from 1922 to 1939. 

See also Blood (Blood groups); Rh factor. 

Landy, John (1930- ), an Australian runner, was the 
second man in the world to run a mile in less than 4 
minutes. He performed the feat at Turku, Finland, in 
June 1954, setting a record time of 3 minutes 58 sec- 
onds. The British runner Roger Bannister had run a mile 
in less than 4 minutes a month earlier (see Bannister, Sir 
Roger). Landy was born in Melbourne. 

Lane, Sir Allen (1902-1970), was a publisher anda 
leader in the paperback revolution in British book pub- 
lishing. His belief in the public's desire for low-priced 
quality reading material made the company he founded, 
Penguin Books, Ltd., one of the most successful publish- 
ing organizations in the English-speaking world. 

Lane was born Lane Williams at Bristol, southwest 
England. In 1919, he was apprenticed to the publisher 
John Lane of The Bodley Head, London. While at The 
Bodley Head, he changed his name to Allen Lane. In 
1936, he resigned to found Penguin Books, which be- 
came an immediate success. Lane started other publish- 
ing ventures, including the Pelican and Puffin series. 
Lane, Sir Hugh (1875-1915), was an Irish art collector 
and art patron. He was drowned when the Lusitania was 
torpedoed during World War I. Lane intended to leave 
his collection of 39 French Impressionist paintings to 
the National Gallery of Ireland. But the document stating 
this wish was not witnessed and, as a result, was nota 
valid codicil to his will. For this reason, the National Gal- 
lery in London, which held the paintings, retained them. 
In 1959, the galleries worked out an agreement that en- 
abled them to share the display of the paintings. Lane 
was born in County Dublin. In 1914, he became director 
of the National Gallery of Ireland. 

Lane, William (1861-1917), an Australian socialist, was 
one of the leaders of the trade union movement in Aus- 
tralia. In the 1880's, he persuaded trade unions in 
Queensland to join together to form the Brisbane 
Trades and Labour Council. Lane also persuaded the 
trade unions to establish the Australasian Labour Feder- 
ation with the aim of contesting elections. This was the 
first form of labour party in Australia. 

Lane's efforts had little success, The trade unions lost 
much of their influence during the depression of the 
1890's, and most attempts at strike action failed because 
the unions were not properly organized. But Lane re- 
mained determined to prove that his socialist ideas 
could work successfully in practice. He organized and 
led various socialist experiments in Paraguay. 

Lane was born in England. He settled in Australia in 
1882. From 1883 to 1885, he was labour correspondent 
for two Brisbane newspapers. In 1887, he founded the 
socialist weekly paper, The Boomerang. In 1899, after 
several years in Paraguay, he settled in New Zealand. 
Lanfranc (1005?-1089) was an important medieval 
teacher and scholar. He was an adviser to William the 
Conqueror, the first Norman king of England, and 
served under him as archbishop of Canterbury. 

Lanfranc was born in Pavia, Italy. He became a monk 
in the Benedictine order at Bec, in Normandy, about 
1042. Lanfranc was head of the monastery school for 


about 18 years, and achieved distinction as a teacher of 
theology. Under his leadership, the school became one 
of the most famous in Europe. Saint Anselm and the fu- 
ture Pope Alexander II were among Lanfranc’s students. 
Lanfranc also wrote several influential books on monas- 
tic life and the sacrament of Communion. 

In 1070, William appointed Lanfranc archbishop of 
Canterbury. As archbishop, Lanfranc reformed the 
guidelines for the marriage of priests, and set up the 
church's court system in England. 

Lang, Andrew (1844-1912), was a Scottish scholar and 
author. Lang wrote a large number of works on a wide 
variety of subjects. He published poetry, fiction, literary 
criticism, anthropological studies, translations, chil- 
dren's books, histories, and biographies. 

Lang's studies of folklore are probably the most en- 
during of his works. His book Myth, Ritual, and Religion 
(1887) is an important statement of Lang's theories about 
the relationship between folklore and mythology. Lang 
worked with other scholars on translations of the Greek 
epics the //iad and the Odyssey. His translations and crit- 
ical works on ancient Greek writers made a significant 
contribution to contemporary interpretations of classical 
literature. 

Lang, Cosmo Gordon (1864-1945), was England's 
archbishop of Canterbury from 1928 to 1942. During this 
time, he worked to improve conditions in industrial cit- 
ies and contributed to the movement for Christian unity. 
He advised the Royal Fam- 
ily and the government 
during the crisis over the 
abdication of Edward VIII 
in 1936, and crowned King 
George VI in 1937. 

Lang was born at Fyvie, 
in Grampian Region, Scot- 
land, and educated at Glas- 
gow and Oxford universi- 
ties, He was ordained in 
the Church of England in 
1890. He was appointed 
canon of St. Paul's and 
bishop of Stepney in 1901. 
From 1909 to 1928, he was 
archbishop of York. In 1942, after he retired, he became 
Baron Lang of Lambeth. 

Lang, Fritz (1890?-1976), was a film director who made 
classic horror and suspense films in both Germany and 
the United States. Lang first gained recognition in Ger- 
many for his silent films about the corruption of society 
by criminals and mad scientists. The most important of 
these movies were Dr. Mabuse, the Gambler (1922), Me- 
tropolis (1926), and Spies (1928). Lang's first sound film, 
M (1931), describes the search for an insane killer of 
children. 

Lang fled Germany in 1933 rather than direct films for 
the Nazis, and he settled in the United States. His best 
American films all concern a man being pursued by an 
evil force that drives him to desperation. For example, 
Fury (1936), Lang's first American film, deals with a man 
threatened by a lynch mob. The Big Heat (1953) portrays 
a man’s battle against gangsters. Lang's other American 
Movies include You Only Live Once (1937), The Return of 
Frank James (1940), Man Hunt (1941), The Ministry of 
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Fear (1944), The Woman in the Window (1945), and Ran- 
cho Notorious (1952). 

Lang was born in Vienna, Austria. He directed his first 
film in 1919. 

Lang, John Dunmore 
(1799-1878), the founder of 
the Presbyterian Church in 
Australia, also played an 
active part in that country's 
political life. He fought to 
establish better facilities 
for education, to end the 
transportation of convicts 
to the colony, and to en- 
courage the migration of 
free settlers. His blunt and 
forceful manner earned 
him many enemies, but his 
enthusiasm and energy 
also contributed greatly to the early development of 
Australia. 

Lang was born at Greenock, in Scotland. He was edu- 
cated at Glasgow University. In 1820, Lang became a 
preacher. He sailed to Sydney in 1822 to join his 
younger brother, who had emigrated to New South 
Wales a year earlier. John Lang immediately began to 
establish the Presbyterian Church in the colony. 

In 1831, Lang persuaded the British government to as- 
sist 140 Scottish workers and their families in settling in 
Australia, so that they could help build a Presbyterian 
school. The scheme was successful, and Lang became a 
strong advocate for assisted migration from Britain. He 
made several visits to Britain to encourage free settlers 
to move to Australia, and urged that money from the 
sale of Crown lands be used to assist them. 

In 1843, the people of the Port Phillip district elected 
Lang as their representative in the Legislative Council. 
Lang unsuccessfully led a campaign for the separation 
of Port Phillip from New South Wales. He led a similar 
campaign for the separation of Queensland from New 
South Wales in 1854. He argued that Australia should 
become independent of Britain, and wrote articles advo- 
cating a union of republican states in Australia. 

Lang, John Thomas (1876-1975), was premier of New 
South Wales, Australia, from 1925 to 1927 and from 1930 
to 1932. He worked to combat an economic depression 
during his second term as premier. 

In 1929, the financial crisis in the United States led to 
the collapse of Australia's export trade. People’s earn- 
ings rapidly decreased, 
and many factories closed 
down. By 1932, one out of 
every three Australians was 
out of work. Many people 
lived on state benefits. 
Lang, as premier of New 
South Wales, devised the 
Lang Plan. He urged the 
federal and state govern- 
ments to suspend interest 
on British loans and re- 
duce interest on govern- 
ment bonds. But, during a 
conference in 1930, the 
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state premiers adopted the Premiers’ Plan, which op- 
posed Lang's plan. The Premiers’ Plan involved cutting 
public servants’ salaries and pensions, and raising taxes. 
The dispute over which plan to adopt caused a split in 
the governing Labor Party. The New South Wales mem- 
bers of the federal Labor Party voted against the govern- 
ment, and the government fell. Joseph Lyons, leader of 
the United Australia Party, became prime minister. 

Meanwhile, Lang refused to pay interest on govern- 
ment bonds held in New South Wales. Lyons paid the 
debt to bondholders, then passed a federal act to seize 
the same amount of money from New South Wales gov- 
ernment funds. Lang withdrew state funds from banks 
and refused to pay the money. Sir Philip Game, the gov- 
ernor of New South Wales, intervened and dismissed 
him from office. Lang lost the following state election. 

Lang was born in Sydney. He first entered the New 
South Wales parliament in 1913. As premier, he pio- 
neered such social services as widows’ pensions and 
child endowment. His public works schemes included 
the construction of the Sydney Harbour Bridge. After his 
dismissal, he remained a member of state parliament 
until 1946. Lang was a member of the federal Parliament 
from 1946 to 1949. 

Langbaurgh-on-Tees (pop. 141,700) is a local gov- 
ernment district in Cleveland, England. It includes part 
of the North Yorkshire Moors National Park and has 
three holiday resorts along its coast: Marske, Redcar, 
and Saltburn. Important industries in the district include 
steel making, the manufacture of chemicals, and potash 
mining. Teesport has good port facilities and, inland, the 
town of Guisborough is a busy market town. 

Lange, David Russell (1942- _), was prime minis- 
ter of New Zealand from 1984 until 1989, when he re- 
signed from office. He took office after the Labour Party 
defeated the governing National Party in the 1984 elec- 
tions. His party won again in 1987, and Lange remained 
prime minister. A moderate socialist, Lange favours 
some government and some private ownership of in- 
dustries. In foreign policy matters, he supports greater 
independence from Great Britain and the United States. 
Under Lange, the government established a policy that 
excluded from New Zealand ports and territorial waters 
all ships powered by nuclear fuel or armed with nuclear 
weapons. These ships include military vessels belong- 
ing to the United States. In 1985, a U.S. destroyer was de- 
nied access to a New Zealand port after U.S. officials re- 
fused to announce whether or not the ship carried 
nuclear weapons. 

Lange was born in Auck- 
land. He earned law de- 
grees from the University 
of Auckland in 1966 and 
1970. For several years, he 
worked as a lawyer, often 
taking the cases of people 
who could not afford to 
pay. He first won election 
to Parliament in 1977. He 
represents Mangere, a 
working-class suburb of 
Auckland. He was the 
leader of the Labour Party 
from 1983 until 1989. 
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Lange, Dorothea (1895-1965), was an American pho- 
tographer known for her pictures of migratory farm 
workers of the 1930's. Lange's photographs honestly and 
sympathetically portray families who were victims of 
drought and the Great Depression. Her pictures, which 
appeared in several newspapers and magazines, helped 
create support for government relief programmes for 
migrant workers. Many of Lange's photographs were 
published in her book An American Exodus: A Record of 
Human Erosion (1939). 

Lange was born in Hoboken, New Jersey, and studied 
photography at Columbia University. She travelled to 
San Francisco in 1918 and opened a portrait studio there 
the next year. During World War II (1939-1945), Lange 
photographed many Japanese-Americans whom the 
government moved to relocation camps from their 
homes on the West Coast of America. After the war, she 
photographed Mormon towns, life in California, and 
other subjects. She also took photographs in Asia, 
Egypt, Ireland, and South America. 

See also Photography (picture: Documentary photo- 
graphs). 


A photograph by Dorothea Lange taken in 1936 captures the 
despair of a migrant American family in the Great Depression. 


Langenhoven, Cornelis Jacob (1873-1932), was 4 
South African lawyer, author, and poet. He is best re- 
membered for his poem, Die Stem van Suid Afrika (The 
Voice of South Africa), written in 1918. It was set to 
music by M. L de Villiers in 1919, and was officially ac- 
cepted as South Africa's national anthem in 1957. 
Langenhoven was born at Hoeko, near Ladismith, in 
the Cape Province. His birthplace is now a museum. He 


studied law at the Victoria College (now Stellenbosch 
University). In 1901, he qualified as a lawyer and worked 
in Oudtshoorn, Cape Province. 

In 1912, Langenhoven became editor of the Het Zuid 
Westen (The South Western), and championed the 
cause of the Afrikaans language (see Afrikaans lan- 
guage). In 1914, he helped establish Afrikaans instead of 
Dutch as the language of instruction in Cape schools. 
Langland, William (1330?-1400?), wrote Piers Plow- 
man, a great English poem of the Middle Ages. Scholars 
know little about Langland’s life, but they believe he was 
born in Shropshire in western England and was edu- 
cated in monasteries. In the late 1300s, he wrote three 
versions of Piers Plowman. All use alliteration instead of 
rhyme and are written in Middle English, the chief liter- 
ary language of England during Langland’s time. 

The main theme of Piers Plowman is the need to re- 
form England spiritually through Christian faith and love. 
The poem is a complex religious allegory in which each 
character represents an abstract quality or a type of per- 
son. The main character, Will, represents the will of 
every person who wants salvation. Piers, another charac- 
ter, symbolizes all true ministers of God. The action con- 
sists of Will's quest for Truth, or God. Will has nine 
dreams, in which most of the action occurs. The poem 
alternates between vivid scenes and long speeches and 
has much wit and power. 

See also English literature (picture: The Vision of 
Piers Plowman). 

Langley, Samuel Pierpont (1834-1906), was an 
American astronomer, physicist, and pioneer in aero- 
nautics. His interest in aerodynamics (the theory of 
flight) led him to experiment with heavier-than-air flying 
machines. His power-driven models made a few suc- 
cessful flights of about 0.8 kilometre in 1896. The U.S. 
government later gave Langley enough finance to build 
a passenger-carrying “aerodrome.” This machine twice 
was launched from a houseboat on the Potomac River in 
1903. Both tests failed, but one using a smaller model 
succeeded. The second full-size model test was made in 
December 1903, shortly before the Wright brothers’ 
epoch-making flight at Kitty Hawk, North Carolina. 

Langley was born in Roxbury, Massachusetts. He 
Spent several years studying architecture and engineer- 
ing before turning to astronomy, in which he had been 
interested since boyhood. His several inventions in- 
cluded an instrument called the bolometer, which meas- 
ures the sun's radiation (see Bolometer). 

From 1867 to 1887, Langley was professor of physics 
and astronomy, and director of the Allegheny Observa- 
tory, at the Western University of Pennsylvania in Pitts- 
burgh. He served as secretary of the Smithsonian Institu- 
tion from 1887 until his death. While in this office, he 
established the National Zoological Park and the Astro- 
physical Observatory. His writings include Experiments 
in Aerodynamics (1891) and The Internal Work of the 
Wind (1893). 

See also Aeroplane (Powered flight). 

Langton, Stephen Cardinal (1165?-1228), one of 
England's greatest archbishops of Canterbury, was a fa- 
mous theologian, Biblical scholar, and statesman. In the 
late 1100's, he became known as the greatest commenta- 
tor on the Bible. 

When King John wished to choose his own candidate 
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as archbishop of Canterbury, Pope Innocent Ill objected 
and appointed Langton in 1207. The king refused to ac- 
cept him, and Langton had to remain in exile in France. 
The pope placed England under an interdict, and ex- 
communicated the king in order to force him to accept 
Langton. John finally accepted Langton in 1213. As arch- 
bishop, Langton defended the freedom of the church 
and promoted peace between John and his barons. 
Also, he helped bring about the Magna Carta (see 
Magna Carta). 

Langtry, Lillie (1853-1929), was an English actress. 
She became one of the first high society women of her 
day to go on the stage. 

Langtry was born Emilie Charlotte Le Breton on the is- 
land of Jersey. Her father was the dean of Jersey, a high 
official in the Church of England. Langtry also was an in- 
timate friend of the Prince of Wales, who later became 
King Edward VII. Because of her high social position, 
Langtry caused a sensation when she performed in 1881 
as Kate Hardcastle in Oliver Goldsmith's She Stoops to 
Conquer. She became known as “The Jersey Lily” as a re- 
sult of her birthplace and her outstanding beauty. Lang- 
try gained wide attention when she later toured the Brit- 
ish Isles, South Africa, and the United States as an 
actress. From 1901 to 1903, she managed the Imperial 
Theatre in London. Her autobiography, The Days / Knew, 
was published in 1925. 

Language is human speech, either spoken or written. 
Language is the most common system of communica- 
tion. It allows people to talk to each other and to write 
their thoughts and ideas. The word /anguage may be 
loosely used to mean any system of communication, 
such as traffic lights or Indian smoke signals. But the ori- 
gin of the word shows its basic use. It comes from the 
Latin word /ingua, meaning tongue. And a language still 
is often called a tongue. 

Wherever there is human society, there is language. 
Most forms of human activity depend on the coopera- 
tion of two or more persons. A common language en- 
ables human beings to work together in an infinite vari- 
ety of ways. Language has made possible the develop- 
ment of advanced, technological civilization. Without 
language for communication, there would be little or no 
science, religion, commerce, government, art, literature, 
and philosophy. 

Scholars have determined that there are about 3,000 
languages spoken in the world today. This number does 
not include dia/ects (local forms of a language). Many 
languages are spoken only by small groups of a few 
hundred or a few thousand persons. There are more 
than a hundred languages with a million or more speak- 
ers. Of these languages, 19 have over 50 million speak- 
ers each: Arabic, Bengali, Chinese, English, French, Ger- 
man, Hindi, Italian, Japanese, Korean, Malay-Indonesian, 
Marathi, Portuguese, Punjabi, Russian, Spanish, Tamil, 
Telugu, and Urdu. Hindi and Urdu are sometimes 
grouped together as Hindustani. People in many coun- 
tries use some of these major languages, including Eng- 
lish, French, Spanish, Portuguese, and Arabic. Other 
major languages have little use outside their own areas. 

Most people learn their own language without fully 
realizing what is taking place. Young children feel a 
need to communicate their particular needs and they 
begin listening to older persons and imitating them. 
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They gradually learn to select and to make the sounds 
used in the language spoken around them. They also 
learn to disregard other possible sounds that their 
voices could make. At the same time, children learn to 
connect individual words with objects, ideas, and ac- 
tions. Their responses become automatic. For example, 
upon seeing a dog, an English-speaking child automati- 
cally calls it a “dog.” Youngsters also learn, largely by im- 
itation, to arrange words in certain ways. By the age of 5 
or 6, most children have learned the patterns of their 
language fairly well. They can then communicate well 
enough for most of their own practical purposes. In 
school, the language-learning process becomes con- 
scious and deliberate. Children become aware of how 
the sounds and words of their language are arranged in 
systems. They can then learn to speak or write precisely 
about more complex matters. 


Learning a foreign language 


There are many important reasons for learning a for- 
eign language. Among them are the following: 

(1) Learning a foreign language increases your range 
of communication. For example, if you speak only Eng- 
lish, you can communicate with over 400 million other 
persons. If you also learn Spanish, you could speak to 
any of the 297 million Spanish-speaking people in Latin 
America, Spain, and other parts of the world. 

(2) By learning another language, you gain knowl- 
edge of the customs and ways of life of other nations. 
While learning French, you find out how French people 
live, behave, and think. 

(3) A foreign language can help add to your knowl- 
edge of your own language. For example, by studying 
Latin, you can improve your understanding of many of 
the thousands of English words that have their roots in 
Latin. 

(4) Learning a foreign language helps you add to your 
general stock of information. It can be a key that unlocks 
new fields of knowledge. If you learn German you will 
be able to read books written in German on almost any 
subject you may wish to study. 

(5) Knowledge of a foreign language can help you 
gain a spirit of broad human tolerance. You will find that 
other peoples may think, speak, and act in ways differ- 
ent from yours. But these ways are not necessarily less 
desirable than yours. 

Learning any language involves four different skills: (1) 
speaking, (2) understanding, (3) reading, and (4) writing. 
If you understand a foreign language, and can make 
yourself understood in speech and writing, you have 
mastered it. 

Methods of study. No language is easy or difficult in 
itself. The ease or difficulty of any language depends on 
the age of the person learning it. Before the age of 10, 
all languages are equally easy when learned by the natu- 
ral speaking method (listening and imitating). After 10, 
our language habits are set in our own tongue. From 
then on, another language is easy insofar as it resembles 
our own language. It is difficult insofar as it differs from 
our own. Therefore, it is desirable to learn foreign lan- 
guages as early as possible. Some children start foreign 
language learning in primary school. 

After the age of 10, students can learn foreign lan- 
guages by either, or both, of two methods: (1) the gram- 


mar method, and (2) the spoken language method, 

In the grammar method, students learn general rules 
of grammar and apply them to specific situations. A 
French grammar lesson may stress the correct use of 
gender (masculine or feminine). Students learn that /e _ 
livre (the book) is masculine and /a chaise (the chair) is — 
feminine. In this way, they learn grammar while they in-_ 
crease their vocabularies. 

In the spoken language method, students try to dupli- 
cate the process by which young children learn lan- 
guage. They listen to the teacher, then imitate the 
sounds, words, and sentences. $ 

Both the grammar method and the natural speaking — 
method are effective. The ideal method for older chil- 
dren and adults seems to be a combination of the two. — 

Study aids. For hundreds of years, language students 
have used grammar books, exercise books, and diction- 
aries. Modern study aids—especially for spoken 
language—include (1) voice recordings with accompany- 
ing booklets; (2) tape recorders, which permit students 
to listen, repeat, erase their own repetition, then try 
again; (3) videotapes and closed-circuit TV's, which let 
students watch their mouth movements and compare 
them with those of a speaker; and (4) computers, which 
correct student translations of words and phrases ona 
video display screen. These language study aids provide 
not only instruction and practice, but also self- 
instruction, because they can be used without a teacher. " 


The makeup of language 


All languages have certain things in common. These 
include (1) a sound-pattern, (2) words, and (3) grammati- 
cal structure. 

A sound-pattern is a group of sounds that the 
human speech organs can utter. Most languages have 
from 20 to 60 of these sounds. 

Words are sounds or sound-patterns that have a 
meaning. Words may stand for objects, actions, or ideas. 
Grammatical structure is the manner in which 
words are combined to form larger, meaningful units 
such as sentences. Grammatical structure may take ei- 
ther or both of two forms. One form, called syntax, is the 
arrangement of words in a particular order. The order of 

words makes their meaning clear, In English, when we 
say John sees Mark, we show that John is the doer of the 
action and Mark the receiver. We do this by putting 
John before sees and Mark after sees. Other languages 
use quite different orders. However, as long as the 
meaning depends on word order, the languages are 
using syntax. 

The other form of grammatical structure is called 
morphology. it uses a variation in the form of a word to 
show the function of the word in a group. In Latin, both 
Johannes videt Marcum and Videt Marcum Johannes 
mean John sees Mark. In this case, we know that Johan- 
nes (John) is the doer of the action, no matter where the 
word occurs, because it ends in -s (not -m). Similarly, we 
know that Marcum (Mark) is the receiver because it 
ends in -m (not -s). 

Some languages, such as Chinese, use syntax only. In 
other languages, such as Latin, the word order has little 
importance because word endings tell the story. Old 
English, or Anglo-Saxon (the form of English spoken 
until about A.D. 1100), resembled Latin in this way. 


A language laboratory provides self-instruction in speaking 
and understanding a foreign language. The lab has tape record- 
ers, headphones, and special desks. The recorders allow stu- 
dents to record their own voices. They use the headphones to 
listen to their pronunciation or to the pronunciation of the 
teacher. The walls help keep out distractions. 


Modern English uses a blend of syntax and morphol- 
ogy. When we say / see him, we give two indications 
that / is the doer and him is the receiver. One indication 
is the position of / before see and him after see. The 
other is the fact that we use / (not me) for the doer, and 
him (not he) for the receiver. 


Development of language 


The makeup of a language does not remain the same 
over long periods of time. Grammar, vocabulary, and 
sound-patterns all change with usage. 

How language began. No one knows how language 


Linguistic terms 
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began. Because all people who are not handicapped 
have the ability to speak, language has probably existed 
at least as long as the modern human species. Most 
scholars believe that language developed very slowly 
from sounds, such as grunts, barks, and hoots, made by 
prehuman creatures. According to this view, a simple 
system of vocal communication became more complex 
as the human brain and speech organs evolved. But no 
one knows when or how this process took place. In fact, 
there is no record of language for most of its existence. 
The first real evidence of language is writing. But schol- , 
ars believe that writing did not appear until thousands 
of years after the origin of spoken language. The earliest 
known written records are Sumerian word-pictures 
made about 3500 B.C. and Egyptian hieroglyphics that 
date from about 3000 B.C. (see Hieroglyphics). Written 
Chinese dates from perhaps 1500 B.C., Greek from about 
1400 B.C, and Latin from about 500 B.C. 

How language changes. No one knows all the rea- 
sons why languages change, but they continue to do so 
as long as people speak them. In a few cases, the 
changes can be explained. For example, words are 
added to a vocabulary to refer to new ideas or objects. 
Contacts between speakers of different languages may 
cause words from one language to enter another. 

Most language changes occur for unknown reasons. 
Languages do not become better or worse, only differ- 
ent. The change is very slow. People who speak English 
do not notice that their own language is changing from 
one year to the next. But if present-day speakers of Eng- 
lish try to read Old English, they find that it is as unlike 
modern English as are French or German. In modern in- 
dustrial societies, language changes take place even 
more slowly. Educational systems and such centralized 
communication systems as radio and television promote 
the use of a standard form of a language. Under these 
conditions, a language is likely to remain more stable. 
However, language will probably never stop changing 
entirely. 

Only when a language loses all its speakers does it 


‘Accent is the emphasis placed on a certain syllable of a word. 
We accent the syllable /an in the word /anguage. 
Agreement occurs when one part of speech changes its form 
to conform with another part. For example, the word come 
changes to comes when used with a third person singular sub- 
ject, as in he comes. 
Blend is a word made up of parts of two or more other words. 
Brunch (breakfast and lunch) is a blend. 
Cognates are words in different languages that have the same 
original source. The English word water and the German word 
Wasser are cognates. 
Coinage is an invented word. Manufacturers coined the words 
kodak and zip to advertise their products. 
Colloquialism is an informal, but not slang, expression such as 
Ive got it. Colloquialisms are out of place in formal speech, but 
are widely used in daily speech. 
Diacritical mark is a written sign used to show changes in 
ae and pronunciation. The Spanish tilde (~) gives an n an ny 
ound. 
“Etymology is a branch of linguistics that studies the origin and 
development of words. 
Hybrid word is composed of parts from two or more lan- 
guages. In the word automobile, auto comes from Greek and 
mobile from Latin. 


“Idiom is an expression in one language that cannot be accu- 

rately translated into another. The meaning of an idiom cannot 

be seen from the individual words in it. For example, Look out! 

means Be careful! 

“Illiteracy is the inability to read and write. 

Jargon is a vocabulary and set of expressions used by a particu- 

lar group of persons. Doctors, for example, use many words and 

expressions not used by the general public. 

Loan word, such as spaghetti, is borrowed from another lan- 

guage, either in its original form or modified. 

“Linguistics is the scientific study of language in the broadest 

sense. Philology is an older term for the scientific study of lan- 
uage. 

Neolosism is a newly coined word that has not been generally 

accepted. Grismal, a combination of grim and dismal, is a neolo- 

gism used by some Americans. The term also refers to the use 

of a word in a new meaning. For example, contact was once only 

a noun. Today, it is also a verb, as in We will contact you, and an 

adjective, as in Football is a contact sport. 

*Semantics is the study of the meaning of words. 

*Slang consists of words and phrases that are used in uncon- 

ventional ways. An example is the word grub (food). The slang 

expression wally means a silly person. 

Vernacular is the spoken language of any area. 


“Has a separate article in World Book 
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stop changing completely. A language that is no longer 
spoken is called a dead language. Such languages in- 
clude Sumerian, ancient Egyptian, Akkadian, Hittite, 
Etruscan, and Gothic. 


Language families 


Scholars classify languages into families. Language 
families are groups of languages that are related be- 
cause they all developed slowly from a single earlier 
language called a parent language. When speakers of a 
language become divided into groups that are out of 
contact with each other, the language of each group 
continues to change in its own way. After several centu- 
ries, the individual groups speak so differently that they 
cannot understand each other, But the languages in 
each family are still related because all of them came 
from the same parent language. 

Indo-European is the most important language fam- 
ily. Some 2,400,000,000 people, or about half the world’s 
population, speak languages in this family. Most of the 
nations that gave rise to Western civilization speak Indo- 
European languages. Speakers of these languages origi- 
nally lived in an area extending from northern India to 
western Europe. They now live in other parts of the 
world as well. Indo-European languages have become 
the most important tongues in most European countries, 
in Australia and New Zealand, and in the countries of 
North, Central, and South America. 

The Indo-European family has eight living branches. 
They are: (1) Germanic, or Teutonic, which includes Eng- 
lish, German, Dutch, and the Scandinavian tongues— 
Danish, Icelandic, Norwegian, and Swedish; (2) Ro- 
mance, or Latin-Romance, including French, Spanish, 
Portuguese, Italian, and Romanian; (3) Ba/to-S/avic, in- 
cluding Russian, Ukrainian, Polish, Czech, Slovak, Serbo- 
Croatian, Slovenian, Bulgarian, Lithuanian, and Latvian; 
(4) Indo-Iranian, which includes Hindi, Urdu, Bengali, 
Farsi, and Pashto; (5) Greek; (6) Celtic, including Irish 
(Gaelic), Scots Gaelic, Welsh, and Breton; (7) Albanian; 
and (8) Armenian. 

All languages in the Indo-European family have the 
same original structure, based on inflections (see Inflec- 
tion). They all have clearly defined parts of speech. 
These include nouns, adjectives, pronouns, and verbs, 
which take certain endings to show gender, number, 
case, person, tense, mood, or voice. Many simple, basic 
words are similar in Indo-European languages. For ex- 
ample, the English word mother is mata in Sanskrit, 
meter in Greek, mater in Latin, madre in Spanish, Mutter 
in German, and maf’ in Russian. 

Speakers of the parent Indo-European language 
probably lived in the area north of the Black Sea. From 
there, they probably migrated in every direction, chang- 
ing the language along the way. The earliest Indo- 
European language of which we have a record is Hittite, 
followed by Greek and Sanskrit. 

Other language families. Besides Indo-European, 
scholars have discovered many other language families. 
The Sino-Tibetan family is second in numerical im- 
portance, with about 1,100,000,000 speakers. It includes 

Chinese with its many dialects, Thai, Burmese, and Ti- 
betan. These languages are the leading languages of 
East Asia. The Sino-Tibetan languages consist of one- 
syllable words. Speakers show the different meanings of 
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otherwise identical words by using tones (changes in 
the pitch of the voice). 

The Afro-Asian family includes Arabic and Hebrew, 
the Berber tongues of North Africa, and the Amharic of 
Ethiopia. About 220 million people speak languages in 
this family, which is concentrated in North Africa, the 
Near East, and northeast Africa. 

The Ural-Altaic family includes Finnish, Estonian, _ 
Hungarian (or Magyar), Turkish, and many languages in 
central and northern Asia. About 130 million people t 
speak the languages in this family, which is found in Fin- 
land, Estonia, Hungary, Turkey, Turkmenistan, Uzbeki- 
stan, Kazakhstan, Mongolia, and Siberia. 

Japanese and Korean form a family with about 181 
million speakers. They are largely limited to Japan, 
North Korea, and South Korea. 

The Dravidian family is located in southern India and 
parts of Sri Lanka. It consists of Tamil, Telugu, and other 
languages. These languages have about 210 million 
speakers. See Dravidians. 

The Malayo-Polynesian family includes the lan- 
guages of Malaysia, Indonesia, the Philippines, Hawaii, 
New Zealand, Madagascar, and most other islands of 
the Pacific and Indian oceans. This language family has 
about 270 million speakers. 

The Mon-Khmer family has about 80 million speak- 
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ers in Southeast Asia and parts of India. This family is 
sometimes called Austro-Asiatic. It includes the lan- 
guages spoken in Cambodia (Kampuchea), Assam, parts 
of Burma, and Vietnam. 

Black African languages are spoken in areas south of 
the Sahara and west of the Sudan, Ethiopia, and Somalia. 
The three main families of these African languages are 
Nilo-Saharan, Niger-Kordofanian, and Khoisan. These 
three groups have about 430 million speakers. 

American Indian languages number over 1,000. But 
they are difficult to classify because of the great differ- 
ences among them. Their total number of speakers does 
not exceed 20 million. These languages appear in iso- 
lated areas of North, Central, and South America. 

Unusual languages and dialects include the pidgin 
and Creole tongues spoken in many parts of the world. 
They make communication possible between two or 
more groups that speak different languages. Examples 
include the colourful Melanesian pidgin English of the 
Solomon Islands and Papua New Guinea; and Haitian 
Creole, based on French. See Creole; Pidgin English. 


Universal languages 


People have long been interested in having one lan- 
guage that could be spoken throughout the world. Such 
a language would help promote understanding and bet- 
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ter feeling among nations. A universal language also 
would increase cultural and economic ties among vari- 
ous countries. 

Through the years, at least 600 universal languages 
have been proposed. Esperanto is the most successful 
universal tongue. About 10 million people have learned 
Esperanto since its creation in 1887. 

Some people suggest that an existing language, such 


54 Language 


The Indo-European Family Today 


Albanian 


Bulgarian 


Polish 

Russian 
Serbo-Croatian 
Slovenian 
Slovak 
Ukrainian 


Breton 

Gaelic (Ireland) 
Gaelic (Scotland) 
Welsh 


Icelandic 
Norwegian 
Swedish 


Baluchi 
Bengali 
Farsi 
Gujarati 
Hindi 
Marathi 
Punjabi 
Pashto 
Sinhalese 
Urdu 
French 
Italion 
Portuguese 
Romanian 
Spanish 


Indo- 
Iranian 


Indo-European is the most important language family today. 
About half the people in the world speak a language in this fam- 
ily. Scholars divide the Indo-European languages into several 
groups, such as Balto-Slavic, Germanic, and Romance. 


as English, French, or Russian, be adopted as a universal 
language. The adoption of any language, artificial or nat- 
ural, would greatly simplify communication among na- 
tions. The problem, however, lies in the choice of such a 
language, because there are so many possibilities. 
Many people oppose artificial languages. They be- 
lieve that an artificial tongue does not reflect a true cul- 
ture as existing languages do. Others oppose the use of 
any existing language as a world language. They claim 


that the culture of one or a few nations would be forced 
on all nations. As long as these arguments continue, the 
possibility of adoption of one world language appears 
dim. See Universal language. 


The science of language 


The ancient Greeks and Romans studied the nature 
and origin of language. But their studies lacked a sys- 
tematic, scientific basis. During the Middle Ages, from 
the A.D. 400's to the 1500's, many people thought all lan- 
guages came from Biblical Hebrew. The scientific study 
of language did not start until the late 1700s. At first, 
scholars such as Friedrich Schlegel, Jakob Grimm, and 
Franz Bopp, all of Germany, studied languages by the 
comparative method. They compared the world’s lan- 
guages and noted relationships among them. Their find- 
ings led to a classification of languages into families. 
During the early 1900's, Ferdinand de Saussure, a Swiss 
scholar, studied languages by the genera/ method. He 
established laws that apply to all languages. 

Today, the science of language (called /inguistics or 
Philology is divided into two areas: (1) comparative or 
historical and (2) descriptive. The comparative method 
studies language through thousands of years. It seeks to 
determine the history and development of individual 
languages and language groups. The descriptive 
method concentrates mainly on present-day languages. 
See Linguistics. 

Related articles. Many World Book articles on countries 
have sections on language. For example, see Canada (Lan- 
guages). Other related articles include: 
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Portuguese language 

Russian language 

Sanskrit language and litera- 
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Afrikaans language 
Arabic language 
Aramaic language 
Chinese language 
English language 
French language 
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Hebrew language and literature 
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Spoken language 


Dialect Pronunciation Vocabulary 
Oratory Speech Voice 
Phonetics 
Written language 
Cuneiform Punctuation Writing 
Hieroglyphics Rune 
Other related articles 

Accent Interlingua 
Alphabet Inuit (Language) 
Anthropology (Linguistic an- Linguistics 

thropology) Literature 
Celts Pacific Islands (Languages) 
Communication Pidgin English 
Consonant Reading 
Creole Semantics 
Dictionary Sentence 
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C. Unusual languages 


Questions 
How can learning a foreign language help you? 
What three things do all languages have in common? 
What is the chief language family? 
What are the earliest written records of language? 
What is the difference between syntax and morphology? 
Why do some people oppose a universal language? 
What is a parent language? 
When does a language become a dead language? 
How many languages are spoken in the world? 
What are some reasons why languages change? 
Langur is any of about 15 species of monkeys that live 
throughout India and most of Southeast Asia. Langurs 
are called “leaf-monkeys” because they eat chiefly leaves. 
The large stomach and intestines of these monkeys give 
them a potbellied appearance. Otherwise, langurs have 
'a slender body, with a long tail. Their coat may be red, 
brown, silver, grey, or black. 

Adult langurs weigh from 5 to 18 kilograms. They 
measure 45 to 80 centimetres long, not including the 
tail, which may be 55 to 105 centimetres long. Males are 
larger than females. 

Langurs live in habitats ranging from warm, humid 
swamp forests to cold mountain areas. Almost all spe- 
cies live mainly in trees. A few species may spend much 
of their time on the ground. 

Langurs live in groups that typically consist of from 10 
to 40 members. Adult female langurs mate about once 
every two years. A pregnant female carries her young 


The langur is a leaf-eating monkey that lives in India and South- 
east Asia, The Hanuman langur, above, has a long tail and black 
‘ace and hands. Hindus regard it as a sacred animal. 
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inside her body from 150 to 220 days, depending on the 
species. She almost always gives birth to one baby, but 
twins occasionally are born. Langur babies are often 
brightly coloured. Other members of the group may 
help the mother care for her young. 

The clearing of land for farming and timber produc- 
tion threatens the survival of a number of langur spe- 
cies. One such species, the Hanuman langur, is re- 
garded as a sacred animal by Hindus. For this reason, 
langurs have long been protected in India. 

Scientific classification. Langurs belong to the Old World 
monkey family, Cercopithecidae. The Hanuman langur is Presby- 
tis entellus. 

See also Monkey (picture: Douc langur). 

Lanier, Sidney (1842-1881), was an American poet. He 
became famous for his poems about the beauty of the 
American South, Lanier’s works also include children’s 
poems and books on English literature. 

Lanier’s best-known poem, “The Marshes of Glynn” 
(1878), describes a wild, swampy, heavily wooded area 
near the coast of Georgia. His other major poems in- 
clude "Corn" (1875) and “The Symphony’ (1875). In “Corn,” 
Lanier contrasted the abundance of Southern agricul- 
ture with what he considered the false, sterile values of 
Northern commerce. In “The Symphony,” he experi- 
mented with the use of musical concepts, such as tone 
and rhythm. Throughout this poem, Lanier attempted to 
imitate the sounds of the various instruments of an or- 
chestra. “The Symphony” became popular in the 1800s, 
but later critics have not ranked it among his best works. 

Lanier was born in Macon, Georgia, and graduated 
from Oglethorpe College (now Oglethorpe University) 
in 1860. He served in the Confederate Army during the 
American Civil War (1861-1865) and spent four months in 
a Union prison camp. Lanier returned to Macon after the 
war, penniless and in poor health. He suffered from tu- 
berculosis for the rest of his life. In 1867, he published 
his only novel, Tiger-Lilies, an account of his war experi- 
ences. Later, Lanier studied law and then entered his fa- 
ther’s law firm because he could not earn enough 
money as a writer. 

In 1873, Lanier resumed his writing career. He moved 
to Baltimore, where he helped support his family by 
playing flute in the Peabody Orchestra. He soon gained 
a reputation as a poet and, in 1879, became a lecturer in 
English literature at Johns Hopkins University. At Johns 
Hopkins, Lanier wrote such works as The Science of 
English Verse (1880) and The English Novel (1883). In his 
book about English poetry, Lanier declared his belief 
that a poem's sound is its most important and exciting 
quality. 

During his last years, Lanier edited children’s books. 
He wrote “The Revenge of Hamish” (1878), which be- 
came one of his most popular poems for children. La- 
nier also retold the legends of King Arthur's court in The 
Boy's King Arthur (1880). 

See also American literature (Individualists). 
Lankester, Sir Edwin Ray (1847-1929), a British zool- 
ogist, did extensive research in comparative anatomy 
and embryology. His work helped support the theory of 
evolution (see Evolution). Lankester was professor of zo- 
ology and comparative anatomy at the University of Lon- 
don from 1874 to 1890. He served as director of the Brit- 
ish Museum’s natural history department from 1898 until 
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his retirement. From 1869 to 1920, he edited The Quar- 
terly Journal of Microscopical Science. 

Lankester was born in London. He studied at Cam- 
bridge and Oxford universities. 

Lanney, William (1835-1869), was the last male tribal 
Aborigine in Tasmania. His family was the last Aborigi- 
nal group to surrender to the Europeans and to leave 
their tribal lands. They ar- 
rived at Wybalenna on Flin- 
ders Island in 1842, when 
William was aged 7. The 
family consisted of his 
mother, Nabrunga; his fa- 
ther, John Lanna; and his 
four brothers, Barnaby 
Rudge, Charles, Pleti, and 
Francis. They gave them- 
selves up near the Arthur 
River on the West Coast, 
because they were lonely. 

William spent the next 
five years at Wybalenna. 
During this time, his par- 
ents and three of his brothers died. In 1847, when Wil- 
liam was 12, he was one of 15 men, 22 women, and 10 
children who had survived Wybalenna. The adults were 
moved to the unused convict station at Oyster Cove, but 
William was transferred to the Orphan School in Hobart 
Town. He spent four years there, where overcrowding, 
poor food, and severe punishment made his life un- 
happy. 

In 1851, Lanney began a whaling apprenticeship with 
two other young men, Jack Allen and Adam Cochrane. 
The government had decided that able-bodied people 
should be put to work to cut costs. After beginning his 
apprenticeship, Lanney rarely spent time at Oyster Cove, 
and therefore was not exposed to the disease and de- 
spair that overwhelmed the other Aborigines who had 
been settled there. 

When Lanney became the last surviving male tribal 
Tasmanian Aborigine, the colonists gave him the nick- 
name King Billy. in 1864, he lodged an official complaint 
with the Colonial Secretary: “I am the last man of my 
race and I must look after my people.” Apparently, there 
was a food shortage at the Oyster Cove station. Perhaps 
his proudest moment came in 1868, when he was intro- 
duced as the “king of the Tasmanians” to the Duke of Ed- 
inburgh, on a visit to Hobart Town. 

William Lanney died on March 6, 1869, at the age of 
34. He had returned from a whaling trip ill with cholera. 
His body was taken to the morgue at the Colonial Hospi- 
tal, where scientists severed his head to examine it for 
“scientific” purposes. They replaced it with the head of a 
European. Further mutilation occurred after the body 
was exhumed after burial in St. David's Cemetery. Only 
the hands and feet have ever been recovered. 
Lanolin, or wool fat, is made from a greasy coating 

found on sheep's wool. The name is used especially 
when the wax is purified and mixed with water. Lanolin 
is a yellowish, sticky substance, as thick as ordinary wax. 
It does not react readily with acids or alkalies. It will ab- 
sorb from 25 to 30 per cent of its own mass in water. 
When lanolin is mixed with water, it breaks up easily 
into tiny droplets. This forms an emulsion known as hy- 
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drous lanolin, or lanolin USP (see Emulsion). Hydrous 
lanolin is widely used in medicines such as salves and 
ointments, and in cosmetics, because it is easily ab- 
sorbed by the skin. Lanolin is also used as a dressing for 
leather goods, as a protective coating for metals, and as 
a base in grease paints and shoe polishes. 

Lansbury, George (1859-1940), was a pioneer of the 
British Labour movement. 
At first a Liberal, he be- 
came a Socialist in 1892 
and was elected to Parlia- 
ment in 1910. He resigned 
in 1912 over women’s suf- 
frage (right to vote), which 
he strongly supported. He 
founded the national news- 
paper, the Daily Herald and 
edited it until 1922, when 
he returned to Parliament. 

In 1929, Lansbury was 
appointed to the govern- 
ment post of First Commis- 
sioner of Works, and in 
1931 he became Leader of the Opposition. He resigned 
in 1935. Lansbury was born near Lowestoft in Suffolk, 
England. 

Lansdowne, Marquess of (1845-1927), was a British 
colonial administrator who served as governor general 
of Canada from 1883 to 1888. As governor general, Lans- 
downe supported construction of the coast-to-coast Ca- 
nadian Pacific Railway (now CP Rail). The railway was 
completed in 1885. 

Lansdowne was born Henry Charles Keith Petty- 
Fitzmaurice, in London. Upon the death of his father in 
1866, he became the fifth 
marquess of Lansdowne 
and inherited one of the 
largest estates in England. 
From 1888 to 1893, Lans- 
downe served as viceroy 
(ruler) of India, then a Brit- 
ish colony. He was British 
foreign secretary from 
1900 to 1905. During this 
period, he helped Britain 
work out a military treaty 
with Japan and an agree- 
ment of friendship with 
France called the Entente 
Cordiale. 

Lantern is any light enclosed in a casing that protects 
it from wind and rain. The light is provided by electric 
batteries, carbide gas, petrol, or paraffin. Some lanterns 
can be carried from place to place. Lanterns are used on 
ships and trains, as warning signals at railway crossings, 
and for ornamental purposes. 

Lanternfish is the name of a large group of small fish 
with organs that give off light. The ability of certain liv- 
ing things to produce light is called bio/uminescence 
(see Bioluminescence). More than 1,000 species of fish 
are bioluminescent. Most of them, including lanternfish, 
live in the deep waters of the open sea in all parts of the 
world. 

There are more than 230 species of lanternfish. Most 
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adult lanternfish measure less than 15 centimetres long. 
The fish's light-producing organs, called photophores, 
develop chiefly on the lower part of the body. Each spe- 
cies has a different arrangement of photophores. Lan- 
ternfish use their bioluminescence to communicate with 
one another and to attract prey. Their light also provides 
a type of camouflage that helps protect them from ene- 
mies. The fish are invisible from below because their 
glowing undersides match the light levels of the sunlit 
or moonlit sea surface. In addition, the dark, unlighted 
backs of many lanternfish match the darkness of the 
deep water, so that they are invisible to enemies above. 


The lanternfish has organs along the sides of its head and 
body that enable the fish to create its own light. 


Lanternfish often form shoals of hundreds of thou- 
sands of fish. They are found at greater depths during 
the day and migrate to shallower depths at night. 

Scientific classification. Lanternfish belong to the lantern- 
fish family, Myctophidae. 

Lanthanide. See Rare earth; Element, Chemical (Peri- 
odic table of the elements). 

Lanthanum is a soft, silvery-white metallic element. It 
tarnishes rapidly when exposed to air. Lanthanum is 
found in rare earth mineral ores such as monazite and 
bastnasite. It also can be produced in nuclear reactors 
by the fissioning of uranium, thorium, or plutonium. The 
Swedish chemist Carl Mosander first identified lantha- 
num in 1839. Its name comes from a Greek word mean- 
ing to be hidden or concealed. 

Lanthanum forms part of an alloy called misch metal, 
which is used in making flints for cigarette lighters. Lan- 
thanum oxide is added to the glass used for camera 
lenses to increase its ability to refract (bend) light. 

Lanthanum has an atomic number of 57 and an atomic 
weight of 138.906. It melts at 921° C and boils at 3457° C. 

See also Element, Chemical (table); Rare earth. 
Lanzhou (pop. 1,460,000), also spelled Lan-chou, is the 
capital of Gansu Province in north-central China. For the 
location of Lanzhou, see China (political map). It was 
known as the Gateway to China in the Middle Ages. At 
that time, the city was an important stop on the Silk 
Road, a caravan route to the West. Marco Polo and 
other traders travelled the Silk Road, carrying Chinese 
goods to Europe and western Asia. A large proportion 
of China's relatively few Muslims live in Lanzhou. Many 
are descended from Arab traders and soldiers. 

After the Communists took over China in 1949, Lan- 
zhou became an important centre for the industrial de- 
velopment of China's northwest. The city now has facto- 
ries that produce chemicals, machinery, and petroleum 
and lubricants, Railways link Lanzhou with cities to the 
North, east, and south. 

© Tzu. See Laozi. 


Laois 57 


LaocoGn, a Trojan priest, warned his people against 
the Greeks at Troy. The Trojans and the Greeks had 
been at war for 10 years. Pretending to give up the 
siege, the Greeks left a huge wooden horse outside the 
gates of Troy. Laoco6n suspected treachery, and told 
the Trojans not to take the horse inside the city walls. “I 
fear the Greeks, even when bringing gifts,” he said. 
Later, as LaocoGn worshipped, two sea serpents at- 
tacked him and his sons and crushed them to death. Be- 
lieving this to be a punishment from the gods, the Tro- 


Restored marble statue (about A.D. 1001, by Agesander, Polydorus, 
and Athenodorus of Greece; Vatican Museums, Rome, 


Laocoén was a Trojan priest in Greek mythology who warned 
his people against the Greeks during the Trojan War. Two sea 
serpents attacked him and his sons and crushed them to death. 


jans rejected Laocoön's warning and took the wooden 
horse into the city. Laocoén had been right. The horse 
concealed Greek soldiers who came out of the horse 
during the night, and captured the city. Virgil describes 
the death of Laocoén in the second book of the Aeneid. 

See also Trojan War. 

Laois is a landlocked rural county in the province of 
Leinster in the Republic of Ireland. It forms part of the 
central lowland of Ireland. The name Laois is sometimes 
spelled Laoighis or Leix. The largest town and main serv- 
ice centre is Port Laoise. 

People and government. For Laois’ total population, 
see the Facts in brief table with this article. About 73 per 
cent of the people live in rural areas. 

Nearly 93 per cent of the people of Laois are Roman 
Catholic. Most of the remainder are members of the 
Church of Ireland. 

Five members of parliament represent Laois and Of- 
faly together in Dail Eireann, the lower house of the Irish 
legislative assembly. A county council, based in Port La- 
oise, is in charge of local government. The Republic of 
Ireland's top security prison is also located there. 
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Facts in brief about Laois 


Population: 7997 census—52,325. 

Area: 1,719 km?. 

Largest towns: Port Laoise, Portarlington, Mountmellick, 
Abbeyleix, Mountrath. 

Chief products: Agricu/ture—barley, cattle, milk, pigs, sugar 
beet, wheat. Other primary products—peat, timber. 
Manufacturing—engineering goods, grain and meat products, 
rubber products, textiles, timber goods. 

Origin of name: From the name of the local Gaelic territory. 


Economy. About a quarter of the people of Laois 
work in agriculture. Most of the land that is not peat bog 
or upland is used for farming. A fifth of it grows crops 
such as barley, potatoes, sugar beet, turnips, and wheat. 
The remainder is grassland and is used mainly for beef 
cattle production. There is also dairy farming and pig 
production. Some farmers rear sheep. 

Nearly half of the county's workers have jobs in serv- 
ice industries. Retail and wholesale distribution is the 
main activity. Other services include catering, education, 
health, public administration, and transport. 

One-sixth of people in County Laois work in manufac- 
turing. Food processing and general engineering are 
the main industries. Other manufactures include plastic, 
rubber, textile, and wood products. Portlaoise is the 
principal industrial centre. 

Ireland's first peat-burning electricity generating sta- 
tion opened at Portarlington in 1950. A factory processes 
peat moss near Port Laoise. The county has some coal 
mining and stone cutting, and forestry is also important. 

Port Laoise is a major focus of road routes. There the 
N8 road to Cork joins the N7 from Dublin to Limerick. 
Portlaoise also lies on the N80 road from Athlone to 
Wexford. The railway from Dublin to Cork and Limerick 
passes through Laois, with branches from Portarlington 
to Athlone and from Ballybrophy to Nenagh. 

Land. The boundaries of Laois are with Offaly to the 
northwest and west, Kildare and Carlow to the east, Kil- 
kenny to the south and Tipperary to the southwest. The 
longest distances are 50 kilometres from east to west 
and 40 kilometres from north to south. 


Laois is an inland county in the Republic of Ireland and forms 
part of the province of Leinster. 


Portarlington, in Laois, has the Republic of Ireland's first peat- 
burning electricity generating station. 


Most of Laois is an undulating lowland made of lime- 
stone, drained by the rivers Nore and Barrow. There are 
peat bogs in some poorly drained places. The larger 
part of the Slieve Bloom Mountains lies within Laois, 
along its western boundary with Offaly. The mountains 
consist of sandstone, slate, and shale, and rise to over 
500 metres. The River Barrow rises there and flows 
along the eastern boundary of the county. The Castle- 
comer plateau in southeast Laois consists of shale and 
sandstone and rises to over 300 metres. 

The annual rainfall in Laois is 100 centimetres, but on 
the Slieve Bloom Mountains it is 140 centimetres. The 
average monthly temperatures are 5° C in January and 
16° Cin July. 

History. The area now occupied by County Laois was 
once part of the ancient Irish kingdom of Ossory. The 
O'Mores were the main family in control of the territory. 
The rule of the O’Mores was interrupted temporarily by 
the arrival of the Anglo-Normans in the late 1100's. Eng- 
lish control finally came with the Tudor plantation of the 
1500's, when English colonists settled in the county. 
Laois was named Queen's County after Queen Mary 
Tudor. The chief towns date only from that period and 
later. Portarlington had many Huguenot settlers and 
Mountmellick was a Quaker settlement. Abbeyleix was 4 
town associated with the adjacent great mansion of 
Abbeyleix House, built in the 1700's. During the Great 
Famine in the 1840's, more than a quarter of the popula- 
tion of Laois died or emigrated from the county. 


In 1981, Laois County Council 
adopted the family coat of 
arms, /eft, of one of the coun- 
ty's greatest families—the 
O™Moores, or Ui Mórdha in 
Gaelic. 
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peoples. Laos’ official language, Lao, is similar to the lan- 
guage of Thailand. 

The Lao, who make up about half of the population, 
are the political and social leaders. The Kha, the original 
inhabitants of Laos, have traditionally been treated as lit- 
tle more than slaves by the Lao. The Pathet Lao have 
worked to improve the status of the Kha since they took 
over Laos. Most of the Tai live in northern valleys. The 
Hmong live on the mountain slopes. They produce most 
of Laos’ opium, an illegal but profitable export. 

Almost all the people of Laos are farmers. Most of 
them grow rice along the Mekong River and its tribu- 
taries. Laotians who live in the highlands grow maize, 
cotton, rice, and tobacco. The people live in houses 
perched on wooden posts 2 to 2.5 metres above 
ground. The houses have covered porches, bamboo 
floors and walls, and thatched roofs. 

Most Laotian village dwellers are poor. Their lives are 
a continual round of planting and harvesting crops. Al- 
most half of the people 15 years of age or older can 
read and write. Many villages do not have schools. Most 
Laotians are Buddhists, and much of the country's social 
life centres on Buddhist festivals and holidays. 


Laotian women often wear colourful homespun skirts, Most 
Laotians live in rural villages and make their living by farming. 


International boundary 


Laos is a country in Southeast Asia. It is a tropical land ea 


of mountains and thick forests drenched by heavy rains. 


Laos has rich soil and valuable mineral deposits, but its pede phd 
ec - 
‘onomy has never been developed. The country’s offi thet shor wn 


cial name is the Lao People’s Democratic Republic. Vien- 
tiane is its capital and largest city. 

France ruled Laos as part of French Indochina for 
More than 50 years. In 1954, an international agreement 
recognized Laos as an independent, neutral nation. But 
civil war broke out in 1960 between Laotian government 
troops and the Communist-led Pathet Lao (Lao Country) 
forces. Another international agreement in 1962 failed to 
settle the differences, and fighting continued through- 
out the 1960's and early 1970's. In 1975, the Pathet Lao 
won the war and took control of Laos. 

Government. Laos was a constitutional monarchy 
before the Pathet Lao victory in 1975. A king was offi- 
cially the head of state, but he actually had little power. 
A coalition government made up of Communists and 
non-Communists ruled the country. 

The Pathet Lao abolished the coalition government 
and the monarchy after they gained control of Laos. 
They set up a Communist government. In August 1991, 
Laos adopted its first constitution since the Communist 
takeover. Under the constitution, the government is 
headed by a president. The president appoints a prime 
minister and a cabinet to help carry out the functions of 
the government. A lawmaking body called the National 
Assembly elects the President to a five-year term. The 
National Assembly has 85 members, elected by the peo- 
ple. Members serve five-year terms. 

People. The people of Laos belong to two language 
groups, the Sino-Tibetan from China, and the Mon- 
Khmer from southern Asia. The Sino-Tibetan language 
group includes the Lao, Hmong (also called Meo), and 
Tai peoples. The Mon-Khmer group includes the Kha 
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Facts in brief about Laos 


Capital: Vientiane. 

Official language: Lao. 

Area: 236,800 km?, Greatest distances—northwest-southeast, 
1,046 km; northeast-southwest, 510 km. 

Population: Estimated 1996 population—5,015,000; density, 21 
people per km’; distribution, 78 per cent rural, 22 per cent 
urban. 7985 census—3,584,803. Estimated 2001 population— 
5,732,000. 

Chief products: Benzoin, cardamom, cattle, cinchona, citrus 
fruit, coffee, cotton, leather goods, maize, opium, pottery, 
rice, silk, silverwork, tea, teak, tin, tobacco. 

Flag: The flag has a red horizontal stripe at the top and the bot- 
tom, and a blue horizontal stripe in the centre. A white circle 
appears in the centre of the flag. The red symbolizes the 
blood and soul of the Laotian people. The blue stands for 
prosperity. The white circle represents the promise of a 
bright future. Adopted in 1975. See Flag (picture: Flags of Asia 
and the Pacific). 

National anthem: “Pheng Sat’ ("National Music’). 

Money: Currency unit—kip. One kip = 100 at. 


Land. Laos lies in the Mekong Basin, between the 
Mekong River and the Annamite Range, a chain of 
mountains. Rugged plateaus and mountains in the north 
and along the eastern border range from 150 to 1,200 
metres high. Mount Bia (2,817 metres) in central Laos is 
the highest point in the country. 

The most productive farmland is the fertile lowland 
beside the Mekong and its tributaries. Laos has rich 
gold, gypsum, lead, silver, tin, and zinc deposits. Its for- 
ests have teak and other valuable woods. 

From May to September, monsoons from the south- 
west bring up to 25 centimetres of rain a month. Temp- 
eratures average about 28 °C during that period. From 
November to March, rainfall averages less than 2.5 
centimetres a month, and temperatures average 21 °C. 

Economy. Laos has an underdeveloped economy. Its 
mineral resources have not been developed, and the 
country has few manufacturing industries. Agriculture is 
the chief economic activity. But old-fashioned farming 
equipment and methods hold down the country’s agri- 
cultural output. Rice is the chief product of Laos. Other 
farm products include coffee, maize, cotton, tobacco, 
and livestock. Some Laotians grow and export opium. 


© Blair Seitz, Photo Researchers 
Farmers in Laos live mainly in fertile river valleys. Rice is the 
chief crop. Coffee, maize, and cotton are also grown. In addition, 
most farm families have vegetable gardens, above. 


The Mekong River and its tributaries are the chief 
means of transportation in Laos. Most roads are pass- 
able only in the dry season. In many areas aeroplanes 
are the only means of moving supplies. Laos has no rail- 
ways, but a railway line links Nong Khai—across the Me- 
kong River from Vientiane—with Bangkok, Thailand. 

History. Ancestors of the Lao and Tai probably 
moved into Laos in the A.D. 800's. They set up small 
states ruled by princes. In 1353, the ruler of Muong Swa 
(now Louangphrabang) united most of what is now Laos 
in the kingdom of Lan Xang (land of a million elephants). 
About 1700, three separate kingdoms—Louangphra- 
bang, Vientiane, and Champasak—were formed. In the 
late 1800's, France made Laos a protectorate and ruled it 
as part of Indochina. See Indochina. 

A Free Laos committee, headed by brother princes 
Phetsarat, Souvanna Phouma, and Souphanouvong, ne- 
gotiated Laos's first constitution in 1947 with France. In- 
dependence within the French Union came in 1949. The 
princes then split into rival factions, and Souphanou- 
vong moved to northeastern Laos. There he made con- 
tact with Ho Chi Minh, the North Vietnamese Commu- 
nist leader, and set up the Communist-inspired Pathet 
Lao movement. 

Ho Chi Minh’s forces defeated the French at Dien 
Bien Phu in Vietnam in 1954. A peace conference at Ge- 
neva, Switzerland, then established Laos as a neutral 
country, a “buffer” between Communist North Vietnam 
and non-Communist Thailand (see Geneva Accords). 
Laos became a member of the United Nations in 1955. A 
series of governments ruled Laos from 1954 to 1960. 

In 1960, Captain Kong Le, a Laotian army officer, over- 
threw the pro-Western government and demanded a 
neutralist government. Civil war soon broke out. Kong 
Le and the Pathet Lao seized control of most of northern 
Laos before a cease-fire was declared in 1961. 

But fighting continued, and in 1962, a 14-nation con- 
ference at Geneva set up a coalition government in Laos. 
Prince Souvanna Phouma, a neutralist, became prime 
minister. Prince Boun Oum, an anti-Communist, and 
Prince Souphanouvong, a Communist, were made cabi- 
net ministers. The agreement ordered foreign troops 
out of Laos and guaranteed Laos's neutrality under the 
supervision of an International Control Commission. 

In 1963, Souphanouvong withdrew from the govern- 
ment. Fighting broke out again between the Pathet Lao 
and government forces, The Pathet Lao received support 
from Chinese and Soviet military advisers and thou- 
sands of North Vietnamese troops. The Laotian govern- 
ment was backed by troops from Thailand and South 
Vietnam, and military advisers from the United States. By 
1970, Souvanna Phouma‘'s government troops controlle 
only western Laos. Pathet Lao forces, led by Souphanou 
vong, held eastern Laos. 

During the Vietnam War, North Vietnam used the Ho 
Chi Minh Trail in Laos and Cambodia to move troops 
and supplies into South Vietnam. United States planes 
bombed the trail and other areas in Laos. In 1971, South 
Vietnamese troops, supported by United States bomb- 
ers and helicopters, entered Laos to attack Communist 
supply routes. However, Communist forces drove them 
out. 

In 1973, the Laotian government and the Pathet Lao 
agreed to a cease-fire and to the formation of a coalition 


government. A new government was set up in 1974, 
with Souvanna Phouma as prime minister and Sou- 
phanouvong as head of an advisory body. In 1975, pro- 
Communist demonstrations occurred, and many non- 
Communist government officials resigned and were re- 
placed by Communists. The government came under 
Communist rule. At the same time, the Pathet Lao took 
over large amounts of land. 

The Vietnam War ended in April 1975, when South 
Vietnam fell to the Communists. Communists also won 
control of Cambodia that month. Later in the year, the 
king gave up his throne and the Pathet Lao took over 
Laos. The country became a Communist state. Since the 
Communist take-over, thousands of Laotians have fled 
the country. Since shortly after the take-over, about 
50,000 Vietnamese troops have been stationed in Laos. 
The Vietnamese have much influence over the Laotian 
government. Souphanouvong held the largely honorary 
post of president in the Communist government from 
1975 until he retired in 1986. 

See also Louangphrabang; Vientiane; Southeast 
Asia; Colombo Plan; Mekong River; Vietnam War. 
Laozi, according to legends, wrote the Laozi, one of 
the basic books of the Chinese philosophy called Tao- 
ism, also spelled Daoism. This book is often called the 
Tao Te Ching (The Classic of the Way and the Virtue). 
Laozi's name is also spelled Lao Tzu. 

Unreliable accounts say that Laozi lived during the 
500s B.C. However, the Tao Te Ching, made up of 81 
brief sections, was probably compiled and revised dur- 
ing the 200s and 100's B.C. More than half its sections 
are in rhyme. The remainder of the book includes popu- 
lar sayings and Taoist teachings in prose. 

The Tao Te Ching describes the Tao (Way), the unity 
of nature that makes each thing in the universe what it is 
and determines its behaviour. This unity can be under- 
stood only by mystical intuition. The book teaches that, 
because yielding eventually overcomes force, a wise 
man desires nothing. He never interferes with what hap- 
Pens naturally in the world or in himself. One passage 
says: "The highest good is like water. Water excels in 
giving benefit to all creatures, but never competes. It is 
found in places that most men despise, and so comes 
Closest to the Tao.” The Tao Te Ching also teaches that 
simplicity and moving with the flow of events are the 

eys to wise government. 

See also Taoism; Zhuangzi. 

Laparoscopy is a surgical technique used to examine 
organs and to detect and treat certain diseases within 
the abdomen. Doctors use an instrument called a lapa- 
roscope to perform this technique. The laparoscope is a 
metal tube with lenses, an illumination system, and a 
channel for surgical instruments. It is inserted into the 
abdomen through a small opening made in the abdomi- 
nal wall. The doctor can observe the liver, gall bladder, 
spleen, and, in a woman, the reproductive organs. Lapa- 
roscopy allows doctors to detect cirrhosis or cancer of 
the liver, and disorders of other abdominal organs and 
the lining of the abdominal cavity. 

d Surgeons can treat certain diseases by passing spe- 
cial instruments through the laparoscope and moving 
them in the abdomen. For example, doctors can use this 
technique to remove the gall bladder (see Gall bladder). 
Surgeons also use the laparoscope to perform /aparo- 
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scopic sterilization, an operation that prevents preg- 
nancy in women. This procedure cuts or destroys a por- 
tion of the woman’s Fallopian tubes or blocks the tubes. 
La Paz (pop. 976,800) is the largest city and chief com- 
mercial centre of Bolivia. It also serves as the country’s 
actual capital. The official capital is Sucre, but almost all 
government agencies are in La Paz. La Paz is the highest 
capital in the world. It lies about 3,660 metres above sea 
level. The city covers the slopes, and part of the bottom, 
of a canyon in the a/tip/ano (high plateau) region of wes- 
tern Bolivia. Snow-capped peaks of the Andes Moun- 
tains overlook the city. For location, see Bolivia (map). 

Aymara Indians make up about half the population of 
La Paz. Many of them live on the upper terraces of the 
canyon in adobe huts with corrugated iron or red tile 
roofs. Farther down both sides of the canyon are mod- 
ern skyscrapers and government buildings. The centre 
of city life is the Plaza Murillo, a garden square. The Leg- 
islative Palace, a cathedral, and other large buildings 
face the plaza. At the bottom of the canyon is a residen- 
tial section of modern houses. There, many of the city’s 
whites and mestizos (people of mixed ancestry) live. 

La Paz has a large market where Indians sell flowers, 
fruit, meat, vegetables, and such handmade products as 
serapes (shawls) and blankets. Institutions of higher 
learning in the city include the Higher University of San 
Andres and the Bolivian Catholic University. 

La Paz has a high unemployment rate. The Bolivian 
government employs about half the people who have a 
job. Importing and exporting companies are the city's 
most important businesses. La Paz has few large facto- 
ries. The chief manufactured products include beer, 
canned food, cement, glass, and textiles. 

Spanish settlers led by Alonso de Mendoza founded 
La Paz in 1548 on the site of an Aymaran Indian village. 
The town grew steadily because it lay on the route used 
to transport silver from rich mines in southeastern Bo- 
livia to the Pacific coast. In 1899, most of Bolivia's gov- 
ernment agencies moved from Sucre to La Paz. Since 
then, La Paz has been both the governmental and com- 
mercial centre of Bolivia. The city has grown especially 
rapidly since the early 1950's. Its population has about 
tripled since that time. 

La Pérouse, Jean François (1741-1788), was a 
French navigator who sailed into Botany Bay, Australia, 
only six days after Arthur Phillip arrived in the bay with 
the First Fleet to establish a colony there (see Phillip, 
Arthur). La Pérouse entered Botany Bay on Jan. 26, 
1788. 

La Pérouse arrived at Botany Bay near the end of a sci- 
entific voyage of exploration. Equipped with two scien- 
tific research vessels, the Boussole and Astrolabe, La 
Pérouse had left France in August 1785 and explored 
Easter Island, Hawaii, Alaska, the west coast of America, 
China, Siberia, and the Pacific. 

La Pérouse was born near Albi in France. The Sydney 
suburb of La Pérouse is named after the explorer. 
Lapidary is the cutting and polishing of gems. The 
word /apidary also refers to a person who does this type 
of work. Professional lapidaries flourished in Assyria, 
Babylonia, and Egypt more than 6,000 years ago. 

Gems may be cut in several ways. For example, lapi- 
daries cut some stones in a style called cabochon, with a 
rounded top and a flat bottom. Many gems, such as dia- 
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Astone is polished on a lapidary wheel, right. The picture on 
the left shows how a piece of dolomite looks before and after 
shaping and polishing. The lapidary cuts the stone into an oval 
shape with a diamond saw and then grinds and polishes it. 


monds, are cut so they have numerous flat, polished fac- 
ets (surfaces). Lapidary also includes the carving and en- 
graving of gems. 

Professional lapidaries have traditionally kept their 
methods secret. During the 1920's in the United States, 
several men who collected gems as a hobby decided to 
learn how to cut and polish their own stones. They built 
equipment and developed techniques by trial and error. 
Amateur lapidary soon became a popular hobby. Today, 
there are many amateur lapidary clubs. 

See also Diamond; Gem. 

Lapis lazuli is a beautiful azure-blue stone used as an 
ornament. It consists chiefly of /azurite, a mineral com- 
posed of sodium, aluminium, silicon, oxygen, and sul- 
phur. Most lapis lazuli also contains such minerals as 
calcite, pyrite, and sodalite. Small amounts of yellow py- 
rite help to identify the stone as genuine lapis lazuli. But 
the presence of white calcite generally lowers the value 
of lapis lazuli. Large deposits of lapis lazuli are found in 
the Hindu Kush mountains of Afghanistan and at the 
southwestern end of Lake Baikal in Russia. 

Lapis lazuli has been used in jewellery since ancient 
times. The tomb of King Tutankhamen, who ruled Egypt 
during the 1300s B.C., contained many objects made of 
gold and lapis lazuli. Ancient peoples believed that lapis 
lazuli had medicinal value. They ground the stones to a 
powder, which was mixed with milk. The mixture was 
used as a dressing for boils and ulcers. Lapis lazuli was 
once ground to produce u/tramarine, a blue pigment 
used in paintings. 

See also Gem (picture). 

Laplace, Marquis de (1749-1827), a French astrono- 
mer and mathematician, became famous for his theory 
regarding the origin of the solar system. In his Exposi- 
tion of the System of the World (1796), he started with a 
theoretical primitive nebula. He believed that this huge, 
lens-shaped cloud of gas rotated, cooled, contracted, 
and threw off planets and satellites. The remaining mat- 
ter formed the sun. Laplace's nebular hypothesis was ac- 


cepted for a long time, but has now been replaced b; 
other theories. However, scientists still have not solve 
the problem. See Earth (How the earth began). y 

In 1812, Laplace published his Analytic Theory of — 
Probability. A second edition of this work was prefaced 
by A Philosophical Essay on Probability (1814), intende 
for the general reader. Laplace also contributed studi 
in mathematical astronomy. In Celestial Mechanics 
(1798-1825), he summed up the achievements in theoret 
ical astronomy from the time of Newton. 

Laplace was born Pierre Simon Laplace at Beaumont: 
en-Auge, France. He became a professor of mathema 
in Paris at the age of 20. n 
Lapland lies in the extreme northern part of Europe, 
above the Arctic Circle. The region is called Lapland b 
cause it is the home of a people known as Lapps. Lap 
call themselves Sami. Lapland does not form a separate 
country. The region that makes up Lapland belongs to 
Norway, Sweden, Finland, and Russia. 

Lapland has a cold climate. Winter generally lasts 
from October to May. During winter, lakes and rivers 
are frozen and the land is covered with snow. Winter 
temperatures fall as low as — 18° C at the coast and | 
—43° C inland. In the summer, temperatures rise as high 
as 21° C at the coast and 27° C inland. Because Lapland _ 
lies so far north, it has a period of two months in sum- 
mer when the sky never darkens, and two months in 
winter when the sun never rises above the horizon. 

Location and size. Lapland covers about 388,000 
square kilometres. The region stretches across the 
northern parts of Norway, Sweden, and Finland, and 
also a small section of northern Russia. Lapland has no 
definite boundary to the south, but it ends approxi- 
mately at the Arctic Circle. 

The land and its resources. Most of Lapland is a 
bleak, barren region with stunted trees and thin vegeta? 
tion. However, some areas have extensive forests of 
birch, pine, and spruce. Most trees are kept small by the 
cold climate. Other plant life includes shrubs and berry 
bushes. Mosses and lichens are an important food for 
reindeer. Some reindeer wander wild, but many others” 
are herded like cattle. The reindeer provide an impor- 
tant source of food, and also serve as draught and pack 
animals. Some Lapps cultivate barley, hay, and potatoes: 
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Lapland’s southern border lies at about the Arctic Circle, 50 
region's climate is one of extreme cold. 


A Lapp bride and groom wear traditional costumes for their 
wedding. Lapps dress in reindeer skins and colourful woollens. 


Iron ore and nickel are Lapland’s most valuable min- 
eral resources. Beds of iron ore lie deep under the soil 
of southern Swedish Lapland. The nickel deposits are in 
the Russian part of the region. Lapland’s iron ore depos- 
its rank among the largest in the world. Gällivare, Ki- 
runa, and Malmberget have some of the world’s richest 
iron ore mines. Railways link the iron ore fields with 
Narvik, Norway, on the Norwegian Sea; and with Luleå, 
Sweden, on the Gulf of Bothnia. The railways carry iron 
ore to these ports for export to other countries. Mur- 
mansk, in Russia, is an important fishing port. 

The people and their work. Lapland has about 14 
million people, but only about 45,000 of the people are 
Lapps. About 20,000 of these Lapps live in Norway, 
about 17,000 in Sweden, about 4,400 in Finland, and 
about 1,500 in Russia. 

The Lapps are among the smallest peoples of Europe. 
They average only about 150 centimetres in height. 
Many have low foreheads, high cheekbones, broad and 
flat noses, straight dark hair, and slightly dark skin. Many 
Lapps have married Swedes, Finns, or Norwegians. 

Traditional Lapp clothing is made of wool and rein- 
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deer fur trimmed with bright cloth. Most Lapps only 
wear traditional clothing for special occasions. They 
usually wear Western-style clothing. 

The Lapps were once mostly a nomadic people who 
followed reindeer herds. Some still follow this way of 
life. But most Lapps now live in fishing or farming vil- 
lages. Some Lapps live and work in cities. 

Lapps who live in rural areas may be grouped accord- 
ing to their primary means of livelihood. These groups 
are (1) the Sea Lapps, (2) the Mountain Lapps, and (3) the 
Forest Lapps. 

Sea Lapps, the largest group of Lapps, live along the 
coast. They earn their livelihood primarily by fishing. 
The Sea Lapps often build their houses in groups to 
form fishing communities. 

Mountain Lapps rear reindeer for a living. They are 
mostly young men. They live north in summer, and 
move south with their reindeer in winter. Some live in 
cabins. Others travel with modern camping equipment. 
They rear reindeer mainly to be sold as meat. 

Forest Lapps live in villages in wooded areas. Many 
work as loggers. Some farm for a living or rear reindeer, 
beef cattle, or sheep. Forest Lapps who live on the 
shores of rivers or lakes also fish. These Lapps are 
sometimes called River Lapps. 

Language and religion. The language of the Lapps 
is related to that spoken in Finland. The people in vari- 
ous areas speak sharply different dialects. Norway, Swe- 
den, and Finland offer schooling in the Lapp language. 
Lapland has some institutes for the advanced study of 
Lapp culture. 

All Lapps once practised a form of religion called sha- 
manism. The Lapp shaman (medicine man) is best 
known for beating drums to foretell the future. Today, 
most Lapps belong to the Lutheran or Eastern Orthodox 
churches. People often have trouble attending services 
because they live so far from church. But they will cross 
vast distances to be married or to bury their dead. 

History. Anthropologists believe that the Lapps 
moved to Lapland from northern Asia thousands of 
years ago. The Vikings began to trade with the Lapps be- 
fore A.D. 1000, At that time, the Lapps occupied almost 
all of Finland and the northern regions of Norway and 
Sweden. Later, Finnish settlers moved northward, push- 
ing the Lapps into northern Finland. Starting in the 


Reindeer are the chief means of livelihood for many Lapps. The 
ae provide meat and milk for food and hides for clothing 
nd tents. This Lapp is leading his herd on a spring migration. 


Mountain Lapps are a nomadic people, moving constantly in 
search of food for their herds of reindeer. Each Mountain Lapp 
family lives in a portable cone-shaped tent called a /avo. 
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1500's, the Lapps fell under the control of the govern- 
ments of the countries that administer Lapland today. 
Since the mid-1900's, an increasing number of Lapps 
have abandoned their traditional way of life to work in 
cities and large towns in or outside of Lapland. Many 
Lapps have urged their governments to help preserve 
Lapp customs, language, and life style. 
See also Sweden (People); Clothing (picture: Lapp 
family). 
La Plata, Rio de. See Rio de la Plata. 
Lapps. See Lapland. 


The lapwing has a crest that ends in a pointed peak. The bird 
lives in western Europe. It lures enemies away from its nest by 
pretending to be injured. 


Lapwing is a crested bird that lives in western Europe. 
The lapwing’s name comes from the awkward way it 
flaps its wings as it flies. The bird is also called a peewit 
because of its shrill, wailing cry. The lapwing has a 
bronze-green back and a blue-black throat and breast. 
Its crest is long and pointed. When the lapwing's nest is 
threatened, it limps and pretends to be hurt and lures its 
enemies away. 
Scientific classification. The lapwing belongs to the family 

Charadriidae. It is Vanellus vanellus. 

Lara, Brian (1969- _), a West Indian cricketer, made 
cricket history with a record-breaking test score. In April 
1994, playing for the West 
Indies against England in 
Antigua, he scored 375 
runs. This score broke the 
previous record of 365, 
made by West Indian crick- 
eter Gary Sobers in 1958 
(see Sobers, Sir Garfield). 
Soon after making his test- 
match record, Lara joined 
the English county cricket 
team, Warwickshire. Bat- 
ting for Warwickshire 
against Durham in June 
1994, he made another rec- 
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ord with a score of 501 not out, the world’s highest first- 
class innings. The record had been held since 1959 by 
Pakistani batsman Hanif Mohammad, with a score of 
499. 

Brian Charles Lara was born in Santa Cruz, Trinidad, 
At the age of 18, he captained the West Indies under-23 
team. In 1991, he played in his first test match, for the 
West Indies against Pakistan. 

Larache (pop. 63,893) is a seaport on the northern At- 
lantic coast of Morocco (see Morocco (map). The city is 
an important fishing and agricultural centre. The city 
was founded in the 800s. Portugal occupied the city 
briefly during the 1400s. Spain ruled Larache during the 
1600's. The city was taken by the Moroccan sultan in 
1689. Larache was under Spanish control from 1912 until 
Morocco became independent in 1956. 

Larch is a tree that belongs to the pine family. Unlike 
most trees that have needlelike leaves, larches shed 
their needles every autumn. Such trees are called decid- 
uous (see Tree [Cone-bearing trees). 

Larches grow throughout the Northern Hemisphere, 
Their needles grow in clusters on spurlike branches. 
Cones grow from some of the buds. Ripe cones are 
about 2 centimetres long. At first, they are a bright 
red. Then they turn dark red. When ripe, they become 
chestnut-brown. The cones remain on the trees after the 
needles have fallen off. Larches are commonly planted 
as ornamental trees because of their attractive shape 
and their open, yellow-green crowns. 

European larch, or common larch, is native to the 
mountainous parts of central Europe. It is also widely 
grown in other countries, mainly for its strong timber, 
but also as an ornamental tree in parks and gardens. It 
grows up to 40 metres tall. Its bark is grey or grey-pink, 
cracked and scaly. 

Japanese larch comes originally from Japan, but is 
commonly grown elsewhere for its timber. It grows 
faster than the European larch, and is more resistant to 
diseases. It grows up to 30 metres tall, and has dark red- 
brown cracked or scaly bark. 

Western larch is native to the northwestern United 
States and south west Canada. It is also grown in other 
parts of the United States and in Europe for its timber, 
which has many uses. It is a large tree, growing up to 45 
metres tall. It has an orange-red, scaly bark, and open 


Summer and 
winter appearance Bark 


The western larch grows in the western United States and ht 
Canada. It has orange-red, scaly bark and open crowns of brig! 
green foliage. It is an important source of timber. 


crowns of light green foliage. The wood of the western 
larch closely resembles that of the Douglas fir. 

Scientific classification. Larches are in the pine family, Pi- 
naceae. They make up the genus Larix The European larch is L 
decidua. The Japanese larch is L. kaempferi. The western larch is 
L occidentalis. 


See also Conifer; Deciduous tree; Evergreen; Pine. 
Lard is a solid or semisolid fat obtained by melting the 
fatty tissues of pigs. Fat from the pig is rendered 
(melted) and strained to remove any bits of flesh or tis- 
sue. The lard is then cooled in containers or in firm 
white blocks, which are later cut into bricks and pack- 
aged for sale in shops. 

The finest lard comes from the fat around the kidneys 
of the pig. This lard is the best lard to use for cooking. 
When it is fresh, good lard has a mild flavour and a 
pleasant odour. Good lard is light and almost crumbly. 

Lard is a trig/yceride—that is, a compound formed by 
an alcohol called g/ycero/ and three fatty acids. The 
acids in lard are oleic acid, palmitic acid, and stearic 
acid. Lard can be broken down into substances that have 
important commercial uses. Olein is an oily substance 
used as a lubricant, as a burning oil, and in the manufac- 
ture of margarine. Palmitin is used to make soap and 
candles. Stearin is used in the manufacture of soap, oint- 
ments, and some kinds of margarine. 

Lardner, Ring (1885-1933), was an American journal- 
ist who achieved fame as the author of satirical short 
stories. Lardner wrote his best stories in the language of 
lower middle class Americans. The language included 
grammatical errors, misspellings, and the comical mis- 
use of words. Many of the stories are told by a semiliter- 
ate narrator, Lardner's style exposes the lack of culture, 
inadequate self-knowledge, and selfishness of his char- 
acters. At the same time, his best stories are minor mas- 
terpieces of humour. Lardner produced three volumes 
of skilful stories out of the 19 books he wrote. The col- 
lections are How to Write Short Stories (with Samples) 
(1924), The Love Nest (1926), and Round Up (1929). 

Lardner was born into a wealthy, cultured family in 
Niles, Michigan. His full name was Ringgold Wilmer 
Lardner. He began his career as a reporter from 1905 to 
1907. He then held several jobs at newspapers in Bos- 
ton, Chicago, and St. Louis, leading up to his writing a 
highly regarded column called “In the Wake of the 
News" for the Chicago Tribune from 1913 to 1919. Lard- 
ner helped write two plays, E/mer the Great (1928) and 
June Moon (1929). He also contributed sketches and 
song lyrics to several musicals. 

Lares and penates were patron spirits of the home 
in the religion of ancient Rome. Each household had its 
Protective lar. The penates protected the household 
Supplies. The lar was thought to be the spirit of an an- 
cestor. Beginning in the last century before the birth of 
Christ, households included two lares. Lares were statu- 
ettes of young men in caps and tunics. They were kept 
in a sacred cupboard called the /ararium in the entrance 
hall, or they were painted on a wall. The family made of- 
ferings to them after the evening meal. 

Every block of houses in Roman cities had its own lar. 
Romans worshipped these lares at the Festival of the 
Compitalia, held on January 3. Rome also had its own 
public lares to protect it from enemies. 

See also Vesta. 
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Lark is a type of small songbird found mainly in Eu- 
rope, Asia, and Africa. There are about 75 species of lark 
worldwide. Only the bushlark is native to Australia. The 
only true lark of North America is the horned lark, 
known as shore lark in the Old World. The common sky- 
lark of Europe, North Africa, and Asia has been intro- 
duced to both Australia and North America. 

Larks measure between 10 and 20 centimetres in 
length. They can be brown, or grey above, and most are 
paler with light spots beneath. In some species, the col- 
our of the back varies widely and matches the soil col- 
our of the region in which the birds live. For example, 
crested larks that live on the dark, fertile soil of the Nile 
Delta in northern Africa have dark brown, almost black, 
backs. Crested larks that live in the sandy deserts of Tu- 
nisia have pale tan backs, and those that live on reddish 
soils in Libya have cinnamon-coloured backs. 

Many larks have a small crest (tuft of feathers) on their 
heads. When erect, the tufts resemble tiny horns. Unlike 
most songbirds, larks have a long rear toe with a claw 
that is almost straight. 

Larks live in open country, such as deserts, fields, 
grasslands, and tundras. They spend most of their time 


The shore lark of Europe and Asia is known as the horned lark 
in North America. 


on the ground and are good runners. Larks are famous 
for their song, which they often give while in flight. The 
male skylark begins singing while fluttering upwards. 
He continues his clear, loud song for as long as ten min- 
utes while he glides into the wind, high above the 
ground. The song ends when the lark descends, first 
gently, then quickly with folded wings. 

Most larks eat seeds and insects. On the ground, they 
build cup-shaped nests out of grass, hair, or pebbles. 
Females lay two to seven eggs, which vary in colour 
from one species to another and are spotted. The young 
hatch after 11 to 14 days. 

Meadowlarks live in North America but are not true 
larks. They are members of the blackbird family (see 
Meadowlark). 

Scientific classification. Larks make up the family Alaudi- 
dae. The bushlark is Mirafa javanica. The shore lark is 
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Eremophila alpestris. The skylark is Alauda arvensis. The crested 
lark is Galerida cristata. 

Larkin, James (1876-1947), was an Irish trade union 
leader and political leader who helped to organize a 
general strike in Dublin in 1913. 

Larkin created the Irish Transport and General Work- 
ers Union (ITGWU) in 1909, after leaving the British Na- 
tional Union of Dock Labourers. The 1913 strike centred 
on the right of Dublin workers to belong to the ITGWU. 
The general strike was unsuccessful and many of the 
strikers afterwards signed documents renouncing their 
union membership. But, despite signing, many of them 
kept up their membership in secret. 

On the outbreak of World War | in 1914, Larkin went 
to the United States. He remained there as a trade union 
organizer until 1923, when he returned to Ireland. Larkin 
took a seat in the Dail (parliament) in 1937. 

Larkin, Philip (1922-1985), became a leading figure in 
the anti-romantic movement that dominated English po- 
etry in the mid-1900s. The dominant theme of his work 
is the poet's isolation from a society that he feels to be 
mechanically misguided, but which he cannot change. 
Larkin’s first collection of poems, The North Ship (1945), 
exhibited qualities of precise observation and unasser- 
tive technical control. In The Less Deceived (1955) and 
The Whitsun Weddings (1965), he developed these qual- 
ities to effect a richer and more densely metaphoric pre- 
sentation. In 1965, he was awarded the Queen's Medal 
for Poetry. Larkin’s later works include a volume of po- 
etry called High Windows (1983) and Required Writing 
(1984), a book of essays and journalism. He was born in 
Coventry and studied at Oxford University. 

Larkspur is the common name for a group of flower- 
ing plants that belong to the buttercup family. Larkspurs 
grow in Europe, Africa, Asia, and North America. The 
name comes from a curved, spurlike growth on the 
petallike base of each flower that resembles a lark's 
claw. The leaves are finely divided, the lobes spreading 
like fingers on a hand. 

There are hundreds of species of larkspurs. The 
smallest kinds grow to about 30 centimetres tall, and the 
larger may grow to 2 metres tall. Colours range from 
blue or white to pink or reddish purple. All types of lark- 
spur are very poisonous, both to people and animals, al- 
though sheep and horses are not so badly affected. Lark- 
spur has been used for 
medicinal purposes. 


Some American species 
have been introduced to 
Britain and Europe, where 
they are cultivated as gar- 
den flowers. Most grow 
easily because they do not 
require any special care. 
They do best in the open, 
in rich soil. Most larkspurs 
are planted from seed in 
the autumn or early spring, 
and flower in summer. 
They grow from an under- 
ground stem called a rhi- 

zome (see Rhizome). New 


plants may be grown from 


divisions of the rhizome, or Larkspur 


from cuttings made from young shoots in the spring. 

Larkspurs may become infected with a fungus disease 
called sclerotium rot, which yellows the leaves and 
makes the plant wilt. The disease can be controlled by 
removing the infected plant and by replacing the earth 
within a 45-centimetre radius. Larkspurs can also be in- 
fected by mildew. 

Scientific classification. Larkspurs belong to the buttercup 
family, Ranunculaceae. They make up the genus Consolida, 
sometimes included in the genus De/phinium. 

Larne (pop. 29,280), a local government district in 
Northern Ireland, is centred on the port and industrial 
town of Larne. Situated in the east of the province, the 
district consists of a low-lying coastal belt with a hilly 
hinterland. Farmers rear sheep on the hills and grow 
crops in the coastal regions. Ferries run from Larne to 
Stranraer and Cairnryan, in Dumfries and Galloway, 
Scotland, and to Fleetwood, in Lancashire, England. Car- 
nlough and Island Magee are seaside resorts. Larne has 
engineering and textile production. 

La Rochefoucauld, Duc de (1613-1680), was a 
French writer famous for his Maxims (1665). This work is 
a collection of about 500 sayings written to expose the 
vanity and hypocrisy the author saw underlying behav- 
iour. For example, La Rochefoucauld wrote, “We always 
love those who admire us, but we do not always love 
those whom we admire,” and “True love, however rare, 
is still more common than true friendship.” The Maxims 
have been called pessimistic, but they really state in 
nonreligious terms a traditional Christian view of vice 
and weakness. 

- François de La Rochefoucauld was born into a noble 
family in Paris. In 1652, he was wounded fighting with 
the nobles against the French king Louis XIV in an un- 
successful revolt called the Fronde. La Rochefoucauld 
lived quietly after that, mainly writing. 

La Rochelle (pop. 75,840), is a city on the west coast of 
France that is famous for its historical religious impor- 
tance. Landmarks in the city include a scenic harbour, a 
town hall built in the 1500's, and the Cathedral of St. 
Louis, which dates from the 1700's. 

La Rochelle was chartered as a city in the 1100s. In 
the 1500s, French Protestants were discriminated 
against by the country’s Roman Catholic majority. But in 
1598, the Edict of Nantes established 100 French com- 
munities, including La Rochelle, as areas of Protestant 
security. In 1627, the French government successfully re- 
turned the communities to its control. 

Larva is an active, immature stage of an animal. It dif- 
fers from the adult in such characteristics as structure, 
behaviour, food habits, and environment. An animal's 
development through egg, larval, and often pupal 
stages to the adult is called metamorphosis. 

Larvae occur in the metamorphoses of many groups 
of animals. They are especially common in the insects 
and in animals that live in the water. The larva of the 
sponge is a tiny, oval creature that swims about by 
means of short, hairlike cilia. Eventually, it attaches itself 
to a solid object, and then develops into an almost im- 
mobile, adult sponge. Flukes, tapeworms, and round- 
worms usually have one or two parasitic larval stages. 

Marine annelid worms have larvae called trocho- 
phores that swim about by means of cilia. Many mol- 
luscs, including mussels, oysters, scallops, snails, an! 


The blowfly larva re- 


The mosquito larva 
sembles a small worm. 


looks transparent. 


The green frog larva is called a tadpole or a polliwog. After hatching 


The lacewing larva has many hairy spines, and large 
jaws with which it captures and eats insects. 


periwinkles, have a free swimming larva called a veliger. 
Some of them also have another larval stage, a trocho- 
phore similar to that of the annelids. The larvae of fresh- 
water mussels, called glochidia, fasten themselves to 
the gills or skin of fishes and ride about on them. Then 
they drop off, settle down, and burrow in the bottom. 
Many crustaceans, including lobsters and crabs, have 
active, free-swimming, large-eyed larvae. Barnacles have 
two distinct larval stages, called nauplii and cyprids. 
These larvae swim and drift great distances before fas- 
tening themselves to solid objects and becoming adults. 
The larvae of many water animals are important food for 
fishes. They float about as part of the mass of tiny, drift- 
ing aquatic organisms called p/ankton. (see Plankton). 
Most insects have larvae more or less distinct from 
the adults. Larvae that undergo incomplete metamor- 
Phosis change directly to the adult stage. Such larvae 
are often called naiads if they belong to water insects. If 
they belong to land insects, they are called nymphs. The 
caterpillar of a moth or butterfly, the grub of a beetle, 
the hellgrammite of the North American insect, the dob- 
Sonfly, and the maggot of a fly are insect larvae with 
complete metamorphosis. Such insects pass through a 
Pupal stage before becoming adults. Among the verte- 
rates, or animals with backbones, many fishes have dis- 
tinct larvae. For example, eels have ribbon-shaped trans- 
Parent larvae. Frogs and toads, which are amphibians, 
have larvae called tadpoles. 
oe articles in World Book include: 


5 Frog Leaf miner 
Faterpillar Grub Metamorphosis 
4 Hellgrammite Moth 


from an egg, the larva looks like a small fish and lives in the water. 


The silkworm larva is called a caterpillar. Silk is made from the fibres of 
its cocoon. Unlike many larvae, it is useful to human beings. 


Larwood, Harold (1904-1995), was an English crick- 
eter who played for Nottinghamshire and England. He 
was the central figure in the bodyline controversy dur- 
ing the MCC tour of Australia in 1932 and 1933. Some 
people thought that Larwood played unfairly, because 
he bowled fast and straight at each batsman. The bats- 
man was forced to play the ball or risk being hit by it, 
and was likely to be out to a catch. Larwood played in 21 
test matches. 

Laryngitis is an inflammation of the tissues of the lar- 
ynx, or voice box. It may be caused by various condi- 
tions. Sometimes infection invades the tissues and 
causes them to become inflamed. Doctors believe that 
laryngitis may result from the use of irritating materials, 
such as tobacco and alcohol. Breathing irritating sub- 
stances may also inflame the larynx. Improper use of the 
voice, which puts extra strain on the larynx and the vocal 
cords, may frequently cause laryngitis. 

When the inflammation begins, the tissues of tke lar- 
ynx swell. Soon the patient becomes hoarse. If the con- 
dition continues, use of the voice may be lost temporar- 
ily because the vocal cords become thick and cannot 
vibrate to produce sound. In severe cases, the swelling 
may inhibit the passage of air through the larynx. Most 
cases of laryngitis should be treated by a doctor. 
Larynx is a section of the air passage in the throat. It is 
located between the back of the tongue and the trachea 
(windpipe). The larynx is sometimes called the voice box, 
because it contains the vocal cords. Every breath that 
passes into and out of the lungs passes through the lar- 

mx. 
‘ The larynx is shaped like a box, and it has a support- 
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ing structure made up of 
nine sections of cartilage. 
The thyroid cartilage, in 
front, and the cricoid carti- 
lage, just below it, are the 
most important. The thy- 
roid cartilage consists of 
two wing-shaped plates 
that meet to form the pro- 
jection called the Adams 
apple. These plates make 
up the sides of the larynx. 
The ring-shaped cricoid 
cartilage helps form the 
back wall of the larynx. 

Voice production occurs 
in the space inside the lar- 
ynx called the g/ottis. The 
vocal cords, two folds of 
elastic tissue, lie along the 
sides of the glottis. Small muscles in the vocal cords are 
attached to the glottis wall. These muscles can stretch 
the vocal cords, change their shape, or bring them close 
together. When the cords are close together, air rushing 
between them produces sound. The shape and tension 
in the cords determines the pitch (highness or lowness) 
of the voice. The shape of the throat, nose, and mouth 
determines the quality of a person's voice. 

See also the Trans-Vision three-dimensional picture 
with Human body; also Laryngitis; Voice. 

La Salle, Jean. See Jean Baptiste de La Salle, Saint. 
La Salle, Sieur de (1643-1687), was a French explorer. 
He led the first European expedition to track the Missis- 
sippi River of North America to the Gulf of Mexico. La 
Salle claimed the entire Mississippi Valley for France. 
His many explorations strengthened France's hopes for 
a great empire in the New World. 

Early life. La Salle was 
born in Rouen, France. His 
real name was René- 
Robert Cavelier. He took 
the name La Salle from the 
name of his family’s estate. 
As a youth, La Salle went to 
schools run by Jesuit 
priests and studied to be a 
Jesuit. However, he left the 
religious training in 1665 to 
seek adventure. The next 
year, La Salle sailed to Can- 
ada, where France had es- 
tablished a colony. 

La Salle obtained some 
land near Montreal and be- 
came a prosperous fur trader. He did much of his trad- 
ing with Indians, who told him of two great rivers to the 
southwest, the Mississippi and the Ohio. In 1669, he 
sold his land and set out in search of the rivers. 

First explorations. From 1669 to 1673, La Salle wan- 
dered through the vast interior of North America. Histo- 
rians believe he travelled as far as what is now Ohio in 

the United States. By the end of his journey, La Salle was 
convinced the Mississippi emptied into the Gulf of Mex- 
ico. 


The larynx has a framework 
of cartilage. The thyroid carti- 
lage forms much of the front 
and side walls of the larynx. 


Sieur de La Salle 


La Salle returned to France in 1674, and King Louis 
XIV gave him land that included Fort Frontenac, on the 
site of the present city of Kingston, Ontario. La Salle es- 
tablished a fur trading post at the fort and soon’became 
one of the most powerful people in Canada. In 1677, he 
again sailed to France, where he obtained permission 
from King Louis to explore the Mississippi River. 

In 1679, after returning to Canada, La Salle launched 
an expedition to give France control of the Great Lakes 
region. The following year, he founded the first Euro- 
pean settlement in what is now Illinois. It stood on the Il- 
linois River, near present-day Peoria, and was named 
Fort Crévecoeur (Fort Heartbreak). After La Salle built 
this fort, he went back to Canada for supplies. 

Expeditions to the Gulf of Mexico. La Salle returned 
to the Illinois region in late 1681. Fort Crèvecoeur had 
been destroyed in a rebellion by some of its occupants, 
but La Salle pushed on. He led a party of about 20 
Frenchmen and about 30 Indians down the Illinois River 
in canoes to the Mississippi. 

The expedition started down the Mississippi River on 
Feb. 13, 1682, and reached the Gulf of Mexico on April 9. 
Near the mouth of the Mississippi, La Salle erected a 
cross and a column bearing the French coat of arms. He 
claimed all the land drained by the Mississippi and its 
tributaries for France. La Salle named the region Louisi- 
ana in honour of King Louis. In late 1683, he left for 
France to pick up supplies and settlers for such a col- 
ony. 
In 1684, La Salle sailed from France for the Gulf of 
Mexico with 4 ships and over 300 colonists. But this ex- 
pedition never reached the Mississippi because La Salle 
sailed past it by mistake. In 1685, he set up a colony, also 
called Fort Saint Louis, west of the river. 

Indians threatened the new settlement, and many col- 
onists died from disease. By 1687, the colony desper- 
ately needed help. La Salle and several men began an 
overland march to find the Mississippi, which they 
planned to follow to Canada. But they could not find the 
river. Some of the men rebelled and killed La Salle’s 
nephew and then murdered La Salle. 

See also Hennepin, Louis. 

Lascaux Cave. See Cave (table: Interesting caves of 
the world); Painting (picture). 

Lasdun, Sir Denys (1914- _), a British architect, 
achieved prominence for a wide range of buildings, in- 
cluding housing schemes, blocks of flats, shops, and 
university buildings. He designed Peter Robinson's store 
in the Strand, London; luxury flats in St. James's Place, 
London; Fitzwilliam College, Cambridge; the University, 
of East Anglia; and the National Theatre, part of Londons 
South Bank development. 

Lasdun belongs to the school of architecture known 
as Modernism. At the outset of his career he was greatly 
influenced by the Swiss architect Le Corbusier (see Le 
Corbusier). Many of Lasdun’s best-known buildings, 
such as the National Theatre, are of concrete. 

Denys Louis Lasdun was born in London. He was edu: 
cated at Rugby School and at the Architectural Associa- 
tion. During World War II (1939-1945), he served with 
the Royal Engineers. Lasdun set up his own architecturé 
practice in 1960. In 1962 and 1963, he held the position 
of professor of architecture at the University of Leeds. 
He was knighted in 1976. 


Lasers create an image in a light show. 


A laser beam scans a bar code in a supermarket. 
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A powerful laser beam cuts steel tubing. 


Laser beams have special properties that enable them to perform a variety of functions. They 
are narrow, they spread little, and they can be focused very precisely. The photographs above il- 


lustrate some of the many uses of lasers. 
Laser 


Laser is a device that produces a very narrow, power- 
ful beam of light. Some beams are thin enough to drill 
200 holes on a spot as tiny as the head of a pin. The abil- 
ity to focus laser light so precisely makes it extremely 
powerful. For example, some beams can pierce a dia- 
mond, the hardest natural substance. Others can trigger 
a small nuclear reaction. A laser beam also can be trans- 
mitted over long distances with no loss of power. Some 
beams have reached the moon. 

The special qualities of laser light make it ideal fora 
Variety of applications. Some types of lasers, for exam- 
ple, are used to play music, read price codes, cut and 
weld metal, and transmit information. Lasers can also 
guide a missile to a target, repair damaged eyes, and 
Produce spectacular displays of light. Still other lasers 
are used to align walls and ceilings in a building or to 
print documents. Some lasers even can detect the slight- 
est movement of a continent. 


Lasers vary greatly in size. One is almost as long as a 
football field. Another type is as small as a grain of salt. 

A typical laser has three main parts. These parts are (1) 
an energy source, (2) a substance called an active me- 
dium, and (3) a structure enclosing the active medium 
known as an optical cavity. The energy source supplies 
an electric current, light, or other form of energy. The 
atoms of the active medium can absorb the energy, 
store it for a while, and release the energy as light. 
Some of this light triggers other atoms to release their 
energy. More light is added to the triggering light. Mir- 
rors at the ends of the optical cavity reflect the light 
back into the active medium. The reflected light causes 
more atoms to give off light. The light grows stronger, 
and part of it emerges from the laser as a narrow beam. 
Some beams are visible. Others consist of invisible 
forms of radiation. 

There are four main kinds of lasers. They are solid- 


state lasers, semiconductor lasers, gas lasers, and dye 
lasers. 

In 1960, the American physicist Theodore Maiman 
built the first laser. At first, lasers had few uses, and sci- 
entists often thought of them as “a solution looking for a 
problem.” Today, however, lasers are among the most 
versatile and important tools in modern life. 


How lasers are used 


Lasers can do a number of incredible things. Their 
special qualities make them particularly useful in re- 
cording, storing, and transmitting many kinds of infor- 
mation. Lasers also are valuable in such activities as 
scanning, heating, measuring, and guiding. As a result 
of their wide use, lasers can be found in equipment 
used in homes, factories, offices, hospitals, and libraries. 

Recording, storing, and transmitting informa- 
tion. The most common uses of lasers include the re- 
cording of music, films, computer data, and other mate- 
rial on special discs. Bursts of laser light record such 
material on the discs in patterns of tiny pits. The discs 
with recorded music and computer data are called com- 
pact discs (CD's). 

A laser beams tight focus allows much more informa- 
tion to be stored on a CD than on a gramophone record, 
making CD's good for holding data as well as music. 
Some CD's even can hold an entire encyclopedia. A disc 
used for storing data is usually called a CD-ROM (Com- 
pact Disc Read-Only Memory). Such discs store data- 
bases (large files of information held in computers) and 
are used widely by businesses, libraries, and govern- 
ment agencies. 

Lasers can also read and play back the information re- 
corded on discs. In a CD player, a laser beam reflects off 
the pattern of pits as the compact disc spins. Other de- 
vices in the player change the reflections into electrical 
signals and decode them as music. More lasers are 
used in CD players than in any other product. 

Lasers are used to record films on large platters 


Lasers vary greatly in size. 
Lasers used to concentrate 
power in nuclear energy re- 
search, /eft, fill a huge room, 
Tiny lasers, like the one 
shown in the centre among 
magnified grains of salt, 
below, are built to transmit 
messages as flashes of light. 


called videodiscs. In addition, laser beams can produce 
three-dimensional images in a photographic process 
called holography. The images, recorded on a photo- 
graphic plate, are known as holograms. They appear in 
advertising displays, artwork, and jewellery, and some 
are placed on credit cards to prevent counterfeiting. 

One of the laser's greatest uses is in the field of fibre- 
optics communication. This technology changes electri- 
cal signals of telephone calls and television pictures into 
pulses (bursts) of laser light. Strands of glass called opti- 
cal fibres conduct the light. An optical fibre is about as 
thin as a human hair. But one fibre can carry as much in 
formation as several thousand copper telephone wires. 
Laser light is ideal for this technology because it can be 
focused precisely and because all its energy can be in- 
troduced into the fibre. Fibre-optic transmission of laser 
light allows enormous amounts of telephone, TV, and 
other data to be communicated relatively cheaply. 

Scanning involves the movement of a laser beam 
across a surface. Scanning beams are often used to rea 
information. Many people have become familiar with 
laser scanners used at supermarket checkout counters: 
What looks like a line of light is actually a rapidly mov- 
ing laser beam scanning a bar code. A bar code consist 
of a pattern of lines and spaces on packages that identi- 
fies the product. The scanner reads the pattern and 
sends the information to a computer in the supermar! 
The computer identifies the item's price and sends the 
information to the register. 
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The distance to the moon 
is measured to an accuracy of 
5 centimetres by a laser beam 
sent from the earth, /eft. The 
beam bounces off a laser re- 
flector, above, placed on the 
moon by astronauts, and re- 
turns to the earth. 


Many other kinds of stores use bar code scanners. In 
addition, such scanners keep track of books in libraries, 
sort mail in post offices, and read account numbers on 
cheques in banks. Laser printers use a scanning laser 
beam to produce copies of documents. Other scanners 
make printing plates for newspapers. 

In entertainment, laser light shows are created with 
scanning laser beams. These beams can “draw” spectac- 
ular patterns of red, yellow, green, and blue light on 
buildings or other outdoor surfaces. The beams move 
so rapidly they produce what looks like a stationary pic- 
ture, Laser scanners also produce colourful visual ef- 
fects that create excitement at rock concerts. 

Heating. A laser beam’s highly focused energy can 
produce a great amount of heat. Industrial lasers, for ex- 
ample, produce beams of thousands of watts of power. 
They cut and weld metals, drill holes, and strengthen 
materials by heating them. Industrial lasers also cut ce- 
ramics, cloth, and plastics. 

__ In medicine, the heating power of lasers is often used 
in eye surgery. Highly focused beams can close off bro- 
ken blood vessels on the retina, a tissue in the back of 
the eyeball. Lasers also can reattach a loose retina. Laser 
beams pass through the cornea (front surface of the eye) 
but cause no pain or damage because the cornea is 
transparent and does not absorb light. 

Doctors also use lasers to treat skin disorders, re- 
Move birthmarks, and shatter gallstones. Laser beams 
can replace the standard surgical knife, or scalpel, in 
some operations. The use of lasers permits extraordi- 
nary control and precision in cutting tissue and sealing 
off cuts, Thus, lasers reduce bleeding and damage to 
nearby healthy tissues. 

In nuclear energy research, scientists use lasers to 
produce controlled, miniature hydrogen bomb explo- 
sions. They focus many powerful laser beams onto a 
pellet of frozen forms of hydrogen. The intense beams 
compress (pack down) the pellet and heat it to millions 
of degrees. These actions cause the pellets atoms to 
fuse (unite) and release energy. This process, called nu- 
clear fusion, may produce enough energy to solve the 
world's energy problems. Lasers have produced the tre- 
mendous heat needed to create fusion but have not yet 
Produced usable amounts of energy- 


Measuring. People also use lasers to measure dis- 
tance. An object's distance can be determined by meas- 
uring the time a pulse of laser light takes to reach and 
reflect back from the object. 

In 1969 and 1971, United States astronauts placed mir- 
rored devices called /aser reflectors on the moon. Using 
a high-powered laser, scientists measured the distance 
between the earth and the moon—more than 383,000 
kilometres—to within 5 centimetres. They made the 
measurement by shining laser light from a telescope on 
the earth to the reflectors on the moon. 

Laser beams directed over long distances also can 
detect small movements of the ground. Such measure- 
ments help geologists involved in earthquake warning 
systems. 

Laser devices used to measure shorter distances are 
called range finders. Surveyors use the devices to get in- 
formation needed to make maps. Military personnel use 
laser range finders to calculate the distance to an enemy 
target. 

Guiding. A laser's strong, straight beam makes it a 
valuable tool for guidance. For example, construction 
workers use laser beams as “weightless strings” to align 
the walls and ceilings of a building and to lay straight 
sewer and water pipes. 

Instruments called /aser gyroscopes use laser beams 
to detect changes in direction. These devices help ships, 
aeroplanes, and guided missiles stay on course. Another 
military use of lasers is in a guidance device called a tar- 
get designator. A person using the device aims a laser 
beam at an enemy target. Missiles, artillery shells, and 
bombs equipped with laser beam detectors seek the re- 
flected beam and adjust their flight to hit the spot where 
the beam is aimed. 


How a laser works 


Parts of a laser. A typical laser has three main parts. 
These parts are an active medium, an energy source, 
and an optical cavity. 

‘An active medium is a material that can be made to 
create laser light. Gases, liquids, or solid materials can 
be used. 

An energy source is any type of device that supplies 
energy to the active medium in a process called pump- 
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ing. Lasers often use electricity, another laser, or a flash 
lamp as an energy pump. A flash lamp produces a bright 
flash of light, just as a camera flash does. 

An optical cavity, also called a resonator, is a struc- 
ture that encloses the active medium. A typical cavity 
has a mirror at each end. One mirror has a fully reflect- 
ing surface, and the other one has a partly reflecting 
surface. The laser beam exits the laser through the mir- 
ror with the partly reflecting surface. 

The nature of atoms. Laser light results from 
changes in the amount of energy stored by the atoms in 
an active medium. The atoms of a substance normally 
exist in a state of lowest energy, called a ground state. 
Atoms also can exist in higher energy states, called ex- 
cited states, 

Atoms can change from a ground state to an excited 
state by absorbing various forms of energy. This process 
is called absorption. \n many lasers, atoms absorb pack- 
ets of light energy called photons. In most instances, the 
excited atom can hold the extra energy for only a frac- 
tion of a second before the atom releases its energy as 
another photon and falls back to its ground state. This 
process is called spontaneous emission. 

Some atoms have excited states that can store energy 
for a relatively long time. These long-lived states can last 
as long as 74, of a second—much longer than the dura- 
tion of most excited states. When a photon of just the 
right amount of energy shines on an atom in a long- 
lived excited state, it can stimulate the atom to emit (give 
off) an identical photon. This second photon has an 
equal amount of energy and moves in the same direc- 
tion as the original photon. This process is called stimu- 
lated emission. 

Producing laser light. Stimulated emission is the 
central process of a laser, One photon—the stimulating 
photon—produces another photon. It doubles the 
amount of light energy present, a process called amplifi- 
cation. The word /aser comes from the first letters of the 
words that describe the key processes in the creation of 
laser light. These words are /ight amplification by sti- 
mulated emission of radiation. 

Stimulated emission only occurs if there are atoms in 
the excited state. However, atoms in the ground state 
generally greatly outnumber those in excited states. For 
amplification to take place, more atoms of a substance 
must exist in excited states than in ground states. This 
condition is called a population inversion. \n a laser, the 
energy source helps create a population inversion by 
pumping energy into the active medium. This energy 
places atoms in long-lived excited states and enables 
stimulated emission to occur. The mirrors in the optical 
cavity reflect the photons back and forth in the active 
medium. 

Each interaction of a photon and an excited atom pro- 
duces a chain reaction of stimulated emissions. This 
chain reaction causes the number of stimulated emis- 
sions to increase rapidly and produce a flood of light. 
Part of this intense light exits through the partly reflect- 
ing mirror as a strong beam. 

Characteristics of laser light. Laser light differs 
from ordinary light in two major ways. (1) It has low di- 
vergence (spreading). (2) It is monochromatic (single- 
coloured). Light with these two characteristics is known 
as coherent light. 
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Atypical laser has three main parts: an energy source, a sub- 
stance called the active medium, and an optical cavity en- 
closing the active medium and two mirrors. One mirror re- 
flects only part of the light striking it. 


How a typical laser works 
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When the laser is turned on, the energy source gives off 
packets of light energy known as photons. Atoms absorb 
this energy, going from their ground state (state of lowest 
energy) to an excited state. 


Photon 


Excited atoms then give off photons. Some of this light re- 
flects off the mirrors and remains in the cavity. 


Stimulated emission 


Some photons cause stimulated emission: A photon shining 
on an excited atom causes this atom to give off an identical 
photon that travels in the same direction. 


Laser 
beam 


Stimulated emission increases rapidly. The light becomes 50 
strong that a small part of it exits through the partly reflect- 
ing mirror as an intense beam. 


Most sources of light diverge rapidly. Light from a 
flashlight, for example, fans out quickly and fades after a 
short distance. But laser light travels in an extremely nar- 
row beam. It spreads little, even over long distances. For 
example, a typical laser beam expands to a diameter of 
only 1 metre after travelling 1,000 metres, or only about 
260 centimetres per kilometre. 

Light consists of electromagnetic waves, and the col- 
our of light is determined by its wavelength (distance 
from one peak of a wave to the next). Ordinary light con- 
sists of waves of many wavelengths—and colours. When 
all these waves are seen together at the same time, their 
colours appear white—like those from a light bulb. But 
light produced by most lasers consists of waves witha 
very narrow range of wavelengths. Because this range is 
so narrow, laser light appears to consist of a single col- 
our. Some lasers can produce beams with several differ- 
ent colours, but each colour band will be narrow. Some 
lasers produce an invisible beam. These beams consist 
of such forms of radiation as ultraviolet or infrared rays. 

Laser light is highly organized, or coherent. The 
waves of a laser beam move in phase—that is, all the 
peaks move in step with one another. These waves 
travel in a narrow path and move in one direction. Thus, 
coherent light is like a line of marchers in a parade mov- 
ing with the same strides in the same direction. The 
waves of ordinary light, on the other hand, spread rap- 
idly and travel in different directions. Ordinary light is 
known as incoherent light. Incoherent light acts much 
like the way people usually travel along a street—with 
different strides and in many directions. A laser beam's 
coherence allows it to travel long distances without los- 
ing its intensity. 


Kinds of lasers 


Most lasers can produce light either in a continuous 
beam or in pulses. The lasers that generate pulses, 
which are called pulsed /asers, supply all their energy in 
only a fraction of a second. As a result, they generally 
produce much greater peak power than lasers that pro- 
duce a continuous beam, which are called continuous- 
wave lasers. Most continuous-wave lasers range in 
power from less than q4 of a watt to more than 10,000 
watts. But some pulsed lasers can produce beams of 
several trillion watts for a billionth of a second. 


Incoherent light from a torch 


Lasers produce coherent light. Waves of coherent light, un- 
ike waves of incoherent light, move “in step” with one another. 
Asa result, they spread only slightly—even over great distances. 
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There are four main types of lasers. These types are 
(1) solid-state lasers, (2) semiconductor lasers, (3) gas la- 
sers, and (4) dye lasers. 

Solid-state lasers use a rod made of a solid material 
as the active medium. Substances made of crystals or 
glass are widely used. The most common crystal laser 
contains a small amount of the element neodymium 
(chemical symbol Nd) in an yttrium aluminium garnet 
(YAG) crystal. It is called an Nd:YAG laser. In some lasers, 
the neodymium is dissolved in glass. Flash lamps are 
generally used to pump the active media of solid-state 
lasers. 

The world's largest and most powerful laser is an 
Nd:glass laser at Lawrence Livermore National Labora- 
tory in Livermore, California, U.S.A. This laser, called 
Nova, is about as long as a football field. It produces 
laser light in pulses and is used for nuclear energy re- 
search, Its light is split into 10 beams, which are ampli- 
fied to focus more than 100 trillion watts of power on a 
target for a billionth of a second. 

Nd:YAG and Nd:glass lasers are used widely in indus- 
try to drill and weld metals. They are also found in range 
finders and target designators. 

Semiconductor lasers, also called diode lasers, use 
semiconductors, which are materials that conduct elec- 
tricity but do not conduct it as well as copper, iron, or 
other true conductors. Semiconductors used in lasers 
include compounds of metals such as gallium, indium, 
and arsenic, The semiconductor in a laser consists of 
two layers that differ in their electric properties. The 
junction between the layers serves as the active me- 
dium. When current flows across the junction, a popula- 
tion inversion is produced. Flat ends of the semiconduc- 
tor materials serve as mirrors and reflect the photons. 
Stimulated emission occurs in the junction region. 

Semiconductor lasers are the smallest type of laser. 
One kind is as tiny as a grain of salt. Another type is 
even smaller and can be seen only with a microscope. 
Semiconductor lasers are the most commonly used type 
of laser because they are smaller and lighter and use 
less power than the other kinds. Their size makes them 
ideal for use in CD and videodisc players and for fibre- 
optic communications. 

Gas lasers use a gas or mixture of gases ina tube as 
the active medium. The most common active media in 
gas lasers include carbon dioxide, argon, krypton, and a 
mixture of helium and neon. The atoms in gas lasers are 
excited by an electric current in the same way that neon 
signs are made to light. Gas lasers are commonly used 
in communications, eye surgery, entertainment, holog- 
raphy, printing, and scanning. 

Many gas lasers produce infrared beams. The most 
important one is the carbon dioxide laser. It is among 
the most efficient and powerful lasers. Carbon dioxide 
lasers convert 5 to 30 per cent of the energy from their 
energy source into laser light. Many other lasers convert 
only about 1 per cent of the energy they get. Carbon di- 
oxide lasers can produce beams ranging from less than 
1 watt to more than 1 million watts. They are often used 
to weld and cut metals. They also are used as laser scal- 
pels and in range finders. 

Dye lasers use a dye as the active medium. Many 
kinds of dyes can be used. The dye is dissolved in a liq- 
uid, often alcohol. A second laser is generally used to 
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A semiconductor laser consists of two layers of material that 
differ electrically. Electric current passing through the layers 
produces laser light in the area of their junction. 


pump the atoms of the dye. The most important prop- 
erty of dye lasers is that they are tunab/e—that is, a sin- 
gle laser can be adjusted to produce monochromatic 
beams over a range of wavelengths, or colours. Tunable 
lasers are valuable to researchers who investigate how 
materials absorb different colours of light. 


History 


Lasers were not invented before the 1900's chiefly be- 
cause scientists did not know about stimulated emis- 
sion. The process was first described in 1917 by the 
German-born physicist Albert Einstein. The next major 
advance in laser development came in 1954. That year, 
the American physicist Charles Townes created a popu- 
lation inversion in a device that amplified microwaves, 
an invisible form of radiation. The device was called a 
maser because it demonstrated microwave amplifica- 
tion by stimulated emission of radiation. 

During the late 1950's, researchers proposed designs 
for a device that would use stimulated emission to am- 


The first type of laser, above, used a ruby rod as an active me- 
dium and a coiled flash tube as an energy source. 


plify light. Several people have received credit for devel- 
oping the laser's basic design. They include Townes, 
American physicist Arthur Schawlow, the Russian physi- 
cists Alexander Prokhorov and Nikolai Basov, and the 
American inventor Gordon Gould. 

Theodore Maiman of the United States constructed 
the first laser in 1960. His laser used a ruby rod as its ac- 
tive medium. Later that year, the American physicist Ali 
Javan constructed the first gas laser. In 1962, three sepa- 
rate teams of U.S. scientists operated the first semicon- 
ductor lasers. In 1966, the American physicist Peter 
Sorokin built the first dye laser. 

Advances in laser technology and uses have soared 
since the early 1970's. Today, the enormous information- 
carrying capacity of optical fibres is opening a new era 
in home entertainment, communication, and computer 
technology. Even so, researchers remain convinced that 
the most exciting and revolutionary uses of lasers still lie 
ahead. 
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What is the most important property of dye lasers? 

What occurs in the process called stimulated emission? 

Who built the first laser? When? 

Why are semiconductor lasers the most commonly used lasers? 
How are lasers used in medicine? 

Why is laser light known as coherent light? 

What are the main parts of a typical laser? 

What is a population inversion? 

What is the origin of the word /aser? 

What is the world’s largest and most powerful laser? 


Laski, Harold Joseph (1893-1950), was a British polit: 
ical scientist, educator, and leading member of the La- 
bour Party. From 1914 to 1920, Laski lectured at universi- 
ties in Canada and in the United States. He taught at the 
London School of Economics and Political Science be- 
tween 1926 and 1950. Laski served on the executive com 
mittee of the Labour Party from 1936 to 1949. His books 
include The American Presidency (1940) and The Amer 
can Democracy (1948). The latter became controversial 
because of its Marxist interpretation of American his- 
tory. Laski was born in Manchester, England, and at- 
tended Oxford University. 


Lasso, Orlando di (1532-1594), was a Flemish com- 
poser during the Renaissance. His name in Flemish was 
Roland de Lassus. Orlando di Lasso is the Italian version 
of his name. Lasso was one of the most productive and 
versatile composers of his time. He wrote about 500 un- 
accompanied choral works called motets, which are 
known for their dramatic and expressive qualities. 
Lasso’s religious works include the Passion motet Tristis 
est anima mea and the Seven Penitential Psalms. His 
nonreligious music includes choral pieces with texts 
written in French, German, Italian, and Flemish. These 
pieces range from simple, light-hearted songs to large- 
scale works for multiple choirs. 

Lasso was born in Mons, in what is now Belgium. In 
1556, he settled in Munich, Germany, at the court of the 
Duke of Bavaria, becoming his music director in 1563. 
Last Supper. See Jesus Christ (The Last Supper: pic- 
ture); Leonardo da Vinci; Holy Grail. 

Las Vegas (pop. 258,295; met. area pop. 741,459), the 
largest city in Nevada, United States, is famous for its 
gambling casinos and nightclubs. The city is a major 
tourist centre of the United States. Las Vegas lies in the 
southeastern corner of the state. 

Las Vegas was founded as a station on what is now 
the Union Pacific Railroad route. The site consisted of 
fertile grassland, and the name of the city comes from 
two Spanish words meaning the meadows. 

Nellis Air Force Base was established during World 
War II (1939-1945), The city’s first big gambling casino 
opened in 1946. By the mid-1950's, gambling in Las 
Vegas had become a leading tourist attraction. 

Lat (1951- _) is the pen name of Mohamed Nor Kha- 
lid, a Malaysian cartoonist. He was born in Perak. At the 
age of 11, he produced comics for his school friends, 
drawn in pencil on folded-over drawing books. When 
he was 14, his first comic book was accepted by a Pe- 
nang publisher. Before he left school, Lat was producing 
a cartoon series for the newspaper Berita Harian (Daily 
News). On leaving school, he worked as a crime re- 
porter on the New Straits Times. For this newspaper he 
began, in 1974, to produce a cartoon series, “Scenes of 
Malaysian life,” that established his name and popularity. 
His cartoons focus on the daily experiences of ordinary 
Malaysians. Many include Lat as a village boy or as a 
young man making his way in the modern city, with a 
mop of scruffy hair and a lop-sided grin. While sharply 
observing the peculiarities of Malaysian character, Lat's 
humour is gentle, never wounding. 

Latakia (pop. 234,000) is Syria's main seaport. It lies 
about 177 kilometres north of Beirut, Lebanon (see Syria 
{map)), In the 1950's, Syria improved the port to make it 
useful to large ships. The city has given its name to the 
tobacco it exports. 

La Tène style. See Celts. 

Lateran is the common name for the Basilica of St. 
John Lateran in Rome. It is the cathedral church of the 
Pope in his role as bishop of Rome. The name Lateran 
comes from Lateranus, the name of an ancient noble 
Roman family. The family’s house stood on the site of 
the present church. 

The original basilica was built on land donated by 
Emperor Constantine the Great in 313. The church was 
destroyed and rebuilt several times in the next 1,300 
years. In the 1640's, architect Francesco Borromini re- 
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modelled the building in the baroque style, adding 
much of its elaborate interior decoration. The building 
owes much of its present appearance to Borromini's 
work. A new facade (front) was added in 1735. The 
church was extensively restored in the late 1800's. 

Next to the basilica is the octagonal baptistery of St. 
John, a building in which baptisms were performed. The 
structure dates back to the time of Constantine. Also 
near the church is the Lateran Palace, which was the 
home of the popes from the 300s until 1305. The palace 


- burned down in 1308 and was not rebuilt until the 


1580s. It now houses church administrative offices. In 
1929, the Lateran Treaty between Italy and the Roman 
Catholic Church made the three Lateran buildings part 
of the Vatican state. 

Lateran Treaty. See Papal States. 

Latex is a milky substance that serves as the source of 
natural rubber. It is produced by plants and trees of the 
sapodilla family. Most commercially used natural latex 
comes from hevea tree plantations of tropical Africa and 
Asia. Latex is obtained by cutting diagonal grooves in 
the bark of trees and gathering the material as it drips 
from these wounds. Because latex quickly decomposes, 
it must be processed within several hours after being 
collected. In some cases, it is thinned with water and 
treated with formic acid to make it coagulate (form solid 
particles). The particles are then rolled into sheets that 
are smoked and dried before shipping. The smoking 
kills bacteria and moulds that could rot the sheets. 

See also Rubber (First uses; Natural rubber; Synthetic 
rubber); Chicle; Guayule; Gutta-percha. 

Latham, Sir John (1877-1964), was deputy prime min- 
ister of Australia from 1931 to 1934 and chief justice 
from 1935 to 1952, John Greig Latham was born at Ascot 
Vale, Victoria. He studied law, and entered federal Par- 
liament in 1922. After four years as attorney general, he 
became leader of the opposition, but stood aside to 
allow Joseph Lyons to become prime minister in 1931. 
Latimer, Hugh (14852-1555), was a martyr of the Prot- - 
estant Reformation in England. Born in Thurcaston, Eng- 
land, he studied at Cambridge University and became a 
Roman Catholic priest. His refusal to condemn the views 
of Martin Luther concerning the church caused him to 
be called before Thomas Cardinal Wolsey in 1525 for in- 
vestigation, But later he was named one of the clergy- 
men who were to examine the legality of King Henry 
VIlI's marriage with Catherine of Aragon. His support of 
Henry made him a favourite of the king, who named Lat- 
imer one of his chaplains. In 1535, after Henry had bro- 
ken away from the Roman Catholic Church, Latimer be- 
came Protestant bishop of Worcester. But he resigned 
because he opposed the Six Articles, which he thought 
favoured Roman Catholicism. 

Later, the Roman Catholic Queen Mary had him ar- 
rested with other Protestant churchmen. He was called 
before a church court and condemned to be burned at 
the stake. On Oct. 16, 1555, Latimer and Nicholas Ridley 
were brought to their place of execution opposite Bal- 
liol College, Oxford University. It is said that Latimer ex- 
claimed, “We shall this day light such a candle, by God's 
grace, in England, as | trust shall never be put out.” Lati- 
mer's martyrdom caused widespread sympathy for all 
persecuted Protestants. 

Latin, language. See Latin language. 
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A modern shopping mall near Mexico City 


Coffee berry pickers in Costa Rica 


Farmland alongside Guatemala’s Lake Atitlán 


City and country life in Latin America contrast sharply. Many city dwellers live and work in 
sleek, modern buildings. Peasants in the countryside rent or own small plots of land or work on 
huge plantations. Many poor peasants have flocked to the cities looking for better jobs. 


Latin America 


Latin America is a large region that covers all the ter- 
ritory in the Western Hemisphere south of the United 
States. It consists of Mexico, Central America, South 
America, and the islands of the West Indies. The region 
is divided into 33 independent countries and 13 other 
political units. Brazil is by far the largest country in Latin 
America both in area and in population. It occupies 
more than 40 per cent of the region's land area and has 
about a third of its people. 

During the late 1400's, people from southern Europe, 
especially Spain and Portugal, began to settle in Latin 
America. These people brought their own languages, 
religious beliefs, and customs with them. Over the cen- 
turies, their impact on the region was to be substantial. 
Today, the majority of Latin Americans speak Spanish, 
Portuguese, or French, each of which developed from 
Latin. For this reason, the region is called Latin America. 
English or Dutch is the official language in several areas 
of the region that were colonized by England or the 


Netherlands. Scholars disagree about whether such 
areas should be considered part of Latin America. This 
article includes these areas in its discussion of the re- 
gion (see the table Political units in Latin America). 

Before the first Europeans settled in Latin America, 
the region had been inhabited by American Indians. The 
Indians lived in the Americas for thousands of years be- 
fore its European settlers. Soon after the Europeans ar- 
rived, they began to bring in many black Africans as 
slaves, especially to the West Indies and some mainland 
coastal areas. Over the centuries, numerous whites, In- 
dians, and blacks intermarried. Today, most Latin Ameri- 
cans are of mixed ancestry. They are chiefly of Indian 
and white descent or of black and white descent. Most 
other Latin Americans are of unmixed Indian, black, or 
white ancestry. 

The people of Latin America share many traditions 
and values that spring from their common colonial herit- 
age. However, there are great local differences in the 
way of life throughout Latin America. Such differences | 
largely reflect various combinations of the region's Afri- 
can, American Indian, and European cultural heritage. 


Differences in the way of life also arise from differences 
in geography and in economic development from one 
part of Latin America to another. But even before the Eu- 
ropeans arrived, differences had arisen between the In- 
dians of the highlands and the nomadic tribes of the 
lowlands. 

Christopher Columbus, an Italian navigator in the 
service of Spain, reached Latin America in 1492. By that 
time, Indians had been living in the region for thou- 
sands of years. Such Indian groups as the Aztec, Inca, 
and Maya had developed highly advanced civilizations. 
The Europeans who followed Columbus to Latin Amer- 
ica quickly conquered most of the Indians and estab- 
lished colonies. European rule of Latin America lasted 
about 300 years. 

During the early 1800's, many Latin-American colonies 
gained their independence and became republics. How- 
ever, the leaders of the new republics lacked the experi- 
ence necessary to deal with serious social and eco- 
nomic problems. As a result, the new republics did not 
work as well as many people had hoped. In some Latin- 
American countries, military dictators seized control of 
the government. Other nations were ruled by a few 
powerful families who used their positions to increase 
their personal wealth. Antigovernment protests and vio- 
lent revolutions occurred frequently throughout Latin 
America. During the 1900s, civilian and military leaders 
have tried to bring political stability to the region. But in 
the process, many of these leaders have restricted the 
people's civil rights. 

Until the mid-1900s, the majority of Latin Americans 
lived in rural areas. Today, most of the people live in 
urban areas. The difficulty of growing enough food from 
the poor soil has led millions of rural people to seek 
work in the cities. However, many of these people are 
uneducated and unskilled. As a result, they cannot find 
jobs and so continue to live in wretched poverty. The 
widespread poverty, overpopulation, and violations of 
human rights all help to create political and social un- 
rest in much of Latin America today. 

This article discusses the people, way of life, arts, and 
history of Latin America. To understand the region more 
thoroughly, see the World Book articles on each of the 
independent countries and other political units in Latin 
America. See also North America, Central America, 
South America, and West Indies. 


People 


Population. Latin America has a population of about 
482 million. The population is increasing about 2 per 
cent a year, making Latin America one of the fastest- 
growing regions in the world. 

_ Latin America’s population has almost quadrupled 
since 1940. The increase is due to a high birth rate and 
Improvements in health care, which have led to a de- 
cline in the region's death rate. About a third of all Latin 
Americans are under 15 years old. 

Latin America covers about 21 million square kilome- 
tres. If the population were evenly distributed through- 
out this enormous region, there would be only about 23 
people per square kilometre. But the population is far 
from evenly distributed. Vast areas of the interior of 
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South and Central America have few or no people. 
Much of the interior is covered by tropical rainforests. 
Some dry grasslands, desert areas, and high mountain 
regions of Latin America are also uninhabited or thinly 
settled. Most of the people live near seacoasts or rivers 
or in the highland areas where there is good, fertile 
farmland. 

Some parts of Latin America are extremely crowded. 
Barbados, Puerto Rico, and certain other West Indian is- 
lands rank among the most densely populated places in 
the world. Other areas in Latin America that are heavily 
populated include southeastern Brazil and much of Bra- 
zil's coast; east-central Argentina; central Mexico; and 
the northern regions of Colombia and Venezuela. 

Ancestry. Latin America has a varied population in 
terms of ancestry. The main population groups are (1) In- 
dians, (2) whites, (3) blacks, and (4) people of mixed an- 
cestry. 

Most Latin-American countries have a class system 
based largely on ancestry. The relatively small upper 
class consists chiefly of whites. People of mixed ancestry 
make up most of the middle class. The large lower class 
consists mainly of Indians or blacks. However, social po- 
sition is not decided only on the basis of ancestry. Being 
of Indian, black, or mixed descent does not necessarily 
restrict a person to low social status. In Brazil and the 
West Indies, for example, many black people have be- 
come prominent in the arts, business, politics, or sci- 
ence. In Mexico, having Indian ancestry is a point of 
pride for people of all walks of life. On the other hand, 
being white does not guarantee high social position. 
White people can be found in all classes. However, 
there are higher percentages of white people among 
the lower classes in countries that have small Indian or 
black populations. 

Indians lived in Latin America long before the first 
white settlers arrived in the late 1400s. The Indians de- 
scended from people who migrated to North America 
from Asia thousands of years ago. Such groups as the 
Aztec, Inca, and Maya developed highly advanced civili- 
zations. The whites soon conquered most of the Indians 
and forced them to work in mines or on plantations. Mil- 
lions of Indians died of harsh treatment, in warfare, or of 
diseases brought by the whites. In some areas of Latin 
America, the Indian population almost completely dis- 
appeared. To survive, many Indians moved to highland 
areas or remote forest regions. Today, Indians make up 
a large percentage of the population in Bolivia, Ecuador, 
Guatemala, and Peru. 

Whites, Most white Latin Americans are of European 
descent. At first, nearly all the region's white settlers 
came from Spain or Portugal. But since the early 1800's, 
Latin America has attracted numerous immigrants from 
other European nations. Many people from France, Ger- 
many, Italy, the Netherlands, Poland, and the United 
Kingdom have settled in Latin America. Today, most of 
the people of Argentina, Costa Rica, and Uruguay are 
whites. Brazil and Chile have large white populations. 

Blacks were brought from Africa to Latin America as 
slaves from the 1500s to the 1800s. Europeans brought 
millions of black people to work on plantations in the 
West Indies and in coastal areas on the mainland of 
Central and South America. Today, most of the people 
of Barbados, Haiti, and Jamaica are blacks. Many other 
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parts of the West Indies—as well as some tropical low- 
land areas of Central and South America—also have 
large numbers of blacks. 

People of mixed ancestry. Through the centuries, 
many whites, blacks, and Indians in Latin America have 
intermarried. As a result, most Latin Americans are of 
mixed ancestry. The largest groups are mestizos (people 
of mixed Indian and white descent) and mulattoes (peo- 
ple of mixed black and white descent). Mestizos make 
up a majority of the population in El Salvador, Hondu- 
ras, Nicaragua, Colombia, Mexico, Paraguay, and Vene- 
zuela. Mulattoes are numerous in Brazil, Panama, and 
the West Indies. 

Languages. Most Latin Americans speak the lan- 
guage of the European country that colonized their na- 
tion, Nearly two-thirds of the people speak Spanish. It is 
the official language of Cuba, the Dominican Republic, 
Mexico, and most countries in Central and South Amer- 
ica. About a third of all Latin Americans speak Portu- 
guese, the official language of Brazil. French is the offi- 
cial language of Haiti, and Dutch is the official language 
of Suriname. English is the official language of Belize, 
Guyana, and other West Indian nations formerly ruled 


by the United Kingdom (UK). Many Latin Americans 
speak a dialect of their country's official language ora 
mixture of languages. 

Many Indians in Latin America speak their traditional 
languages. In Paraguay, an Indian tongue called Guaraní 
is an official language along with Spanish. Peru's chief 
Indian tongue, Quechua, is also an official language 
along with Spanish. Bolivia has three official languages- 
Spanish, Quechua, and another Indian language called 
Aymara. 


Way of life 


City life. About 70 per cent of the people of Latin 
America live in urban areas. Four Latin-American cities 
and their suburbs rank among the largest urban centres 
in the world. They are Mexico City; São Paulo, Brazil; Rio 
de Janeiro, Brazil; and Buenos Aires, Argentina. 

In many ways, large cities in Latin America resemble 
those in western Europe and North America. Huge sky- 
scrapers rise in busy commercial and financial districts. 
Tall apartment buildings line broad boulevards. Elegant 


Political units in Latin America 
Independent countries Other political units 
Official 
p Name Capital language ian Name Capital Status 
CS Antigua and BS Anguilla The Valley’ UK dependency; 
Barbuda St. John’s English some self- 
H4 Argentina Buenos Aires Spanish government 
B4 Bahamas Nassau English C4 Aruba Oranjestad Self-governing part 
C5 Barbados Bridgetown English of the 
C3 Belize Belmopan English Netherlands 
F5 Bolivia La Paz; Sucre Spanish; B3 Cayman Islands Georgetown UK dependency 
Quechua; 15 Falkland Islands Stanley UK dependency 
Aymara D6 French Guiana Cayenne Overseas 
E6 Brazil Brasilia Portuguese department 
G4 Chile Santiago Spanish of France 
D4 Colombia Bogota Spanish C5 Guadeloupe Basse-Terre Overseas 
C3 Costa Rica San José Spanish department 
B3 Cuba Havana Spanish of France 
C5 Dominica Roseau English CS Martinique Fort-de- Overseas 
C4 Dominican France department 
ays pepe Santo Domingo Spanish of France 
ccuador Quito Spanish C5 Montserrat lependen 
Ss a Selvedot San Salvador Spanish c4 Netherlands aero eat a 
renada St. George’s English Antilles i -governing part 
C2 Guatemala Giätethala City Spanish Lag ae She rp 
D5 Guyana Georgetown English Netherlands 
C4 Haiti Port-au-Prince French CS Puerto Rico San Juan United States 
C3 Honduras Tegucigalpa Spanish commonwealth 
C4 jamaica Kingston English B4 Turks and Caicos 
B2 Mexico Mexico City Spanish Islands Grand Turk UK dependency 
C3 Nicaragua Managua Spanish C5 Virgin Islands, 
D3 Panama Panama City Spanish British Road Town UK dependency; 
G5 Paraguay Asuncion Spanish some self- 
E4 Peru Lima Spanish; government 
Quechua C5 Virgin Islands, 
C5 St. Christopher tae States Charlotte U.S. organized 
and Nevis Basseterre English Amalie unincorporated 
CS St.Lucia Castries English territory 
C5 St. Vincent and : 
the Grenadines Kingstown English 
D6 Suriname Paramaribo Dutch 
C5 Trinidad and 
Tobago Port-of-Spain English 
H6 Uruguay Montevideo Spanish 
D5 Venezuela Caracas Spanish 
Unofficial 


Each independent country and major dependency has a separate article in World Book 
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shops, restaurants, bars, and nightclubs attract large 
numbers of customers. Heavy traffic jams wide motor- 
ways at rush hours. Modern bus and underground sys- 
tems carry millions to and from work. 

In the old sections of many Latin-American cities, 
Spanish-style buildings stand crowded together along 
narrow cobblestone streets. The buildings are made of 

` stone or adobe, and many have iron grillwork over the 
windows. Government agencies have purchased many 
such buildings and restored them for use as museums. 

All large Latin-American cities have a growing middle 
class. It consists of professional people, government 
employees, skilled office and factory workers, and own- 
ers of small businesses. Most middle-class families live 
in comfortable flats or small single-family houses in the 
suburbs. They can afford a car, nice clothes, and fre- 
quent holidays. 

Latin America’s big cities, like large cities in many 
other parts of the world, face such serious problems as 
air and water pollution, overcrowding, housing short- 
ages, and high crime rates. Poverty and unemployment 
are widespread in Latin-American cities. 

Most poor city dwellers live in the slums that sur- 
round many of Latin America’s cities. In some cities, 
more than a quarter of the people live in slums. Families 
live crowded together in shacks made of cardboard, 


Where the pen le of 
Latin America live 

The population of Latin Amer- 
ica is distributed very un- 
evenly. This map shows that 
most of the people live near 
the coasts and in the highland 
regions of Mexico and the 
Andes Mountains of western 
South America. Heavily popu- 
lated areas are shown in 
darker colours. The map also 
shows the location of Latin 
America’s largest cities. 
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wood, and tin on land they do not own. Most slums lack 
electricity, running water, and sewers. Millions of slum 
children have been abandoned by their parents because 
they cannot feed or clothe them. These homeless chil- 
dren wander the streets and must beg, steal, or take odd 
jobs to survive. 

Anumber of Latin-American governments have torn 
down slums and replaced them with low-cost public 
housing. But in many cities, the construction cannot 
keep up with the rapidly increasing urban population. 

Rural life. About 30 per cent of all Latin Americans 
live in rural areas. Most of them are poor farmers, often 
called campesinos in Spanish. Most campesinos earna 
bare living on huge plantations owned by wealthy peo- 
ple or private corporations. These plantations are called 
haciendas in Spanish-speaking countries and fazendas 
in Portuguese-speaking Brazil. 

Most campesinos in the West Indies and tropical 
coastal areas of the mainland are blacks. They work on 
plantations that grow bananas, sugar cane, or cotton. 
Most campesinos who live inland on the mainland are 
mestizos. Some work on coffee plantations. Others rent 
or own small plots on which they grow crops and rear 
livestock to feed their families. Most cannot afford ma- 
chinery and so use hand tools to work their land. 

Many campesinos live in small villages. Early each 
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Middle-class housing in Latin America consists of apartment 
buildings and single-family homes. The neighbourhood above is 
in La Paz, Bolivia. 


morning, they walk or ride buses or trucks from their 
village homes to the fields. Some villages consist of only 
a few houses crowded together. Larger settlements 

have a church, a few shops, and government buildings 
around a public square called a p/aza. People gather in 
the plaza for socializing, entertainment, and ceremonies. 
Many villages also have an open-air market, where peo- 
ple gather on the weekend to buy or sell food or hand- 
made goods and to exchange news. 

Most rural houses in Latin America have one or two 
rooms. In tropical areas, the houses may have walls of 
wood or mud and sticks, earthen floors, and thatch or 
tin roofs. In mountain villages, most houses are built of 
stone or adobe and have red tile roofs. On their estates, 
wealthy landowners live in luxurious mansions. How- 
ever, many landowners hire managers to run their farms 
and spend most of their time in cities. 

The uneven distribution of wealth in Latin America’s 
rural areas has led to serious social and economic prob- 
lems. In most countries, a small number of wealthy peo- 
ple own nearly all the best farmland. Most of this land 
was originally held by the owners’ colonial ancestors 
and is used to grow bananas, coffee, maize, sugar cane, 
and other export crops. Most campesinos own no land. 
Those who own or can rent small plots scratch out a liv- 
ing from the poor soil. Despairing of getting ahead in 
the country, many campesinos have flocked to the cities 
to seek jobs. 

Since the mid-1900's, many Latin-American govern- 
ments have tried to improve rural life so that people will 
not move to already crowded cities. Some governments 
have established land reform programmes that buy 
large estates and divide them into small plots for distri- 
bution to poor farmers. Many governments have built 
roads and extended electricity and other modern con- 
veniences to thousands of towns and villages. The im- 
proved roads have opened up uninhabited areas to set- 
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tlers. Since the 1960's, many families have moved from 
economically depressed rural areas to new settlements. 
However, a number of these settlements have failed be- 
cause of the high cost of making the poor soil more pro- 
ductive. 

Family life has always been extremely important in 
Latin-American culture. Strong feelings of loyalty and 
cooperation bind together not only parents and children 
but also grandparents, aunts, uncles, and cousins. Such 
feelings are often shared with friends and business as- 
sociates, This extended family provides its members 
with financial help, security, and social life. 

The typical Latin-American household consists of par- 
ents, children, and grandparents. Some households also 
include other family members. Generally, the man who 
contributes most to the family’s economic support is the 
head of the household. However, women make most 
household decisions. Children learn obedience toward 
their parents, and both children and adults are expected 
to show respect for their elders. 

Clothing. Clothing styles in Latin America vary from 
region to region, depending on climate and custom. 
Many city people wear clothing like that worn in Europe 
and North America, But many villagers prefer traditional 
clothing styles. On holidays and other special occasions, 
many Latin Americans wear traditional costumes, which 
commonly feature bright colours and bold patterns. For 
pictures of these traditional costumes, see the article 
Clothing (Traditional costumes). 

Rural Latin Americans who live in tropical climates 
prefer lightweight cotton clothing. Men usually wear 
loose-fitting shirts. Most women dress in long skirts and 
blouses. People in mountain villages need heavier cloth- 
ing for protection against the cold. Both men and 
women wear ponchos (blankets with a slit in the middle 
for the head), Women also dress in full skirts and long- 


Sprawling slums surround many large Latin-American cities. 
Many poor families live crowded together in crude wooden 
shacks in a slum, above, in Sao Paulo, Brazil. 
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Preparing tortillas (flat bread made from maize or wheat flour) is a daily task for these 
Mexican women. Many people in Mexico and Central America eat tortillas at every meal. 
Most Latin Americans cannot afford meat often, and grain is their chief food. 


sleeved blouses. They commonly drape brightly col- 
oured shawls around their shoulders. In the highlands, 
men wear coarse handwoven shirts and baggy trousers. 
Farmers wear straw or felt hats for protection against 
the sun while working in the fields. Rural people gener- 
ally go barefoot or wear homemade sandals, many of 
which have soles made from old car tyres. 

Clothing styles in some parts of Latin America are 
highly distinctive. For example, Indian women who live 
in the highlands of Bolivia wear black bowler hats. The 
gauchos (cowboys) of Argentina and Uruguay dress in 
ponchos, baggy trousers tucked into low boots, and 
wide-brimmed hats. Many Indian groups wear brightly 
coloured clothing with traditional patterns. Among such 
groups, each village has its own special colours and de- 
signs, which have been used for hundreds of years. Nu- 
merous Indian women wear braided belts around their 
waists. They often use the belts as headbands to hold in 
place bundles that they carry on their heads. 

Food and drink. Grain is the chief food of most Latin 
Americans. Many people in Mexico and Central America 
serve tortillas (flat bread made from maize or wheat 
flour) at most meals. Beans and rice form a major part of 
the diet of most West Indians. People who live in the 
mountainous areas of South America commonly eat po- 
tatoes. People in tropical areas eat a starchy root called 
cassava. In Argentina and Uruguay, people eat many 
foods made from wheat. 

Most Latin Americans eat little meat because they 
cannot afford it. But people eat a great deal of beef in 
the cattle-rearing countries of Argentina and Uruguay. 
People who live along rivers or near the oceans com- 
monly eat fish and shellfish. Many Latin-American dishes 
are highly seasoned with onions and hot peppers. In 
tropical areas, the people enjoy such fruit as bananas, 
mangoes, oranges, and pineapples. Latin Americans 
drink coffee, a variety of fruit juices, and a kind of tea 
called maté (see Maté). Favourite alcoholic beverages in- 
clude beer, rum, wine, and aguardiente, a brandylike 

drink made from sugar cane. 


Outdoor markets like this one in 
Riobamba, Ecuador, can be found 
throughout Latin America. 


Recreation. Latin Americans enjoy a wide variety of 
outdoor activities. Soccer is the region's most popular 
sport. Many boys and girls begin playing soccer as soon 
as they can walk. Hundreds of thousands of spectators 
jam huge stadiums throughout Latin America to watch 
professional soccer games. Soccer stars have become 
national heroes. The Brazilian star Pelé won fame as the 
world’s greatest soccer player in the 1960's. 

Baseball is especially popular in parts of the West In- 
dies and in mainland countries that border the Carib- 
bean Sea. A number of Latin Americans have become 
stars in professional baseball teams in the United States 
and Canada. Cricket is popular in the Bahamas, Jamaica, 
and Trinidad and Tobago. Bullfights draw large crowds 
in Colombia, Mexico, Peru, and Venezuela. Other popu- 
lar sports include car racing, basketball, horse racing, 
and volleyball. 

In coastal areas, large crowds regularly flock to 
beaches at weekends. Favourite activities include boat- 
ing, fishing, swimming, surfing, and water-skiing. Many 
families take overnight camping trips to national forests. 
During the winter months, well-to-do people enjoy ski- 
ing at beautiful mountain resorts. 

Large numbers of Latin Americans take part in colour- 
ful fiestas (festivals), which are held on national or reli- 
gious holidays. Many fiestas feature colourful parades 
with richly decorated floats, costumed street dancers, 
lively musical performances, games, and fireworks. 

Religion. Most Latin Americans are Christians. The 
great majority are Roman Catholics, but a growing num- 
ber belong to Protestant churches. The laws of all Latin- 
American countries guarantee freedom of worship, 
though some countries officially support the Roman 
Catholic Church. Other religious groups include Bud- 
dhists, Hindus, and Jews. Some Indian and black peo- 
ples worship the gods of their own cultures. 

Roman Catholicism. The early Spanish and Portu- 
guese explorers brought the Roman Catholic religion to 
much of Latin America and converted many Indians to 
Catholicism. Today, about 80 per cent of the people 


belong to the Roman Catholic Church. Many people of 
Indian or black African ancestry combine Catholic reli- 
gious practices with spiritual beliefs of their own tradi- 
tions. 

In some Latin-American countries, the Roman Catho- 
lic Church greatly influences the daily lives of the peo- 
ple. Church officials represent a wide range of political 
opinion and participate in all levels of government. In 
addition to performing their religious duties, many 
neighbourhood and village priests work for social re- 
forms on behalf of the poor in their districts. 

During the early 1900's, the Catholic Church became 
closely linked to military leaders and wealthy landown- 
ers who controlled many Latin-American governments. 
Since the late 1960's, however, the church has become 
increasingly active in the fight for civil and human rights 
and social justice. Many Catholic officials have sharply 
criticized Latin-American governments for failing to pro- 
vide adequate services for the poor. This criticism has 
led to serious clashes between religious and political 
leaders in a number of countries. See Roman Catholic 
Church (In Latin America). 

Protestantism. Protestants make up about 5 per cent 
of Latin America’s population. They include Baptists, 
Episcopalians, Lutherans, and Methodists. Many Protes- 
tants live on West Indian islands formerly ruled by the 
United Kingdom and in the Netherlands Antilles. 

Since the late 1960's, millions of Latin Americans have 
joined a variety of churches based on Pentecostalism. 
Pentecostalism is an emotional form of worship that em- 
phasizes prayer (see Pentecostal churches). Most new 
members of Pentecostal churches are former Catholics 
who had given up that religion. Many of them disagreed 


Religious festivals, called fiestas, are an important part of 
-atin-American life. These Guatemalans, wearing colourful tradi- 
tional costumes, are celebrating the fiesta of Saint Thomas. 
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with the Catholic Church's active involvement in social 
reform movements. The Church of Jesus Christ of Latter- 
day Saints has also won many converts. It and the Pente- 
costal churches are the fastest-growing religious groups 
in Latin America. 

Education in Latin America has improved greatly 
since 1960. Larger percentages of Latin Americans than 
ever attend primary schools, secondary schools, and 
colleges. In many countries, the /iteracy rate (percentage 
of people aged 15 or older who can read and write) has 
increased enormously. In such nations as Argentina, 
Chile, Cuba, and Uruguay, the literacy rate is more than 
90 per cent. Many nations have set up programmes to 
teach uneducated adults to read and write. In spite of 
the progress in education, serious problems remain. In 
such countries as Guatemala and Haiti, the literacy rate 
is less than 60 per cent. Throughout Latin America, edu- 
cational levels are generally lower in rural areas than 
they are in the cities. 

Nearly all Latin-American nations require children to 
complete elementary school. But many students, partic- 
ularly in rural areas and urban slums, cannot fulfil this 
requirement because of a shortage of schools, educa- 
tional materials, and qualified teachers. Numerous other 
students must leave school after a few years to look for 
work and help support their families. All Latin-American 
governments have built schools and sponsored pro- 
grammes to extend education to more people, However, 
the population is growing faster than schools can be 
built or teachers trained. In addition, the costs of educa- 
tion are constantly increasing. 

In many Latin-American countries, students can re- 
ceive a free state education from kindergarten through 
college. However, large numbers of students, especially 
from middle- and upper-class families, go to private 
schools, which charge for tuition. The private schools 
also receive government funds. The Catholic Church op- 
erates many private schools in Latin America, For many 
years, private schools provided a better education than 
did state schools. But increased financial support has 
enabled many state schools to offer an education at least 
equal to that of private schools. 

Latin America has a number of excellent state and pri- 
vate colleges and universities. Four of the universities 
date from the 1500s. Santo Domingo University in the 
Dominican Republic was founded in 1538. It is the old- 
est institution of higher learning in the Western Hemi- 
sphere. The National University of San Marcos in Lima, 
Peru, and the National Autonomous University of Mex- 
ico in Mexico City date from 1551. Saint Thomas Univer- 
sity in Bogota, Colombia, dates from 1580. 

Enrolment in Latin America’s colleges and universities 
has increased greatly since the 1960s. In several nations, 
the number of qualified secondary school teachers who 
want to attend state universities exceeds the number 
that these schools can enrol. Many Latin-American coun- 
tries have a shortage of skilled workers, scientists, 
teachers, and other professionals. To meet the need for 
such workers, many nations have built technical schools 
that prepare young people for careers in agriculture, 
business, and engineering. 

Latin America has some fine public and school librar- 
ies. There are also many national libraries and libraries 
for universities and other educational institutions. 
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The artistic traditions of Latin America date back thou- 


sands of years to the region’s ancient Indian cultures. 
The ruins of magnificent temples and other structures 
built by advanced Indian civilizations still stand in such 
countries as Mexico, Peru, and Guatemala. The Indians 
also produced beautiful textiles, jewellery, pottery, and 
other handicraft items. When Spanish and Portuguese 
colonists began arriving in Latin America during the late 
1400s, they brought their European artistic traditions 
with them. European styles dominated the region's arts 
for hundreds of years. After the colonists imported 
black slaves, African traditions influenced such arts as 
popular music and dancing. During the 1800's and 
1900's, various Latin-American arts began to develop a 
strong national character, rather than reflect European 
styles, 

Architecture. Highly developed Indian civilizations 
constructed enormous buildings and impressive cities 
before the first Europeans reached Latin America. The 
greatest Indian architects were the Aztec and Toltec in 
Mexico, the Maya in Mexico and Central America, and 
the Inca in the Andes Mountains of western South 
America. The outstanding Aztec, Maya, and Toltec struc- 
tures were huge stone pyramids topped by temples. 
Inca architects designed cities that clung to mountain- 
sides. The stones for Inca buildings were cut so pre- 
cisely that they fit together without cement. See Archi- 
tecture (Pre-Columbian architecture). 


Spectacular folk dances are performed by the Ballet 
Folklorico of Mexico. The company preserves the traditional 
dances of the Indians of Mexico and the settlers from Spain. 


The arts 
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Magnificent religious art of the Spanish colonial period can 
still be found in many Latin-American churches. The elaborate 
altar above is in La Compañía, a cathedral in Quito, Ecuador. 


The first major buildings constructed by Europeans in 
Latin America had a religious or governmental purpose. 
Some of the finest structures were huge cathedrals and 
sprawling monasteries that included a church, chapels, 
living quarters, and a courtyard surrounded by high, 
thick stone walls. Beginning in the late 1600's, many ca- 
thedrals, palaces, and mansions were built in the ba- 
roque style of architecture. This style featured elabo- 
rately carved columns, ornate sculptures, and lavish use 
of coloured tile, gold, and silver. 

Modern Latin-American architecture combines sim- 
ple geometric forms with bold decorations and curving 
shapes inspired by the region's Indian and baroque her- 
itage. Many architects cover all or part of their buildings 
with stunning paintings or mosaics (designs or pictures 
made of pieces of stone or other material). Such build- 
ings can be found in the National Autonomous Univer- 
sity of Mexico in Mexico City and in the Central Univer- 
sity of Venezuela in Caracas. The great Brazilian 
architect Oscar Niemeyer created strikingly modern de- 
signs for buildings in Brasilia, the capital of Brazil. 

Literature. Latin-American literature includes works 
by writers from the Spanish-speaking countries and 
Puerto Rico and from Portuguese-speaking Brazil. For 4 
discussion of the region's rich literary tradition, see 
Latin-American literature. 

Painting. Precolonial Latin-American painting in- 
cludes brilliantly coloured murals by Indian artists. 


Some of these murals decorate temples and feature life- 
like figures taking part in battles and ceremonies. Some 
Indian groups also painted pottery and sculptures. 

During colonial times, many Latin-American painters 
imitated European styles. Most artists painted pictures 
with religious themes for churches and cathedrals. The 
leading centres of painting during the colonial period 
included Mexico City; Quito, Ecuador; and Cusco, Peru. 

‘About 1900, Latin-American artists began to develop 
painting styles that were distinctly Latin American. Many 
of them adopted the vivid colours and bold designs that 
stemmed from the region’s Indian heritage. Such Mexi- 
can artists as José Clemente Orozco, Diego Rivera, and 
David Siqueiros became famous for their gigantic mu- 
rals. The murals portray scenes from Mexican history, 
especially the struggle for independence and Mexico's 
1910 revolution. The Brazilian painter Candido Portinari 
used modern abstract styles to create powerful pictures 
of everyday life in Brazil. In Haiti, an outstanding group 
of self-taught artists, including Hector Hyppolite and 
Philomé Obin, has produced imaginative scenes of local 
life and folklore. 

Sculpture. Before the Europeans arrived, Latin- 
American Indians created many beautiful sculptures, 
ranging from masks and statuettes to huge, elaborately 
carved panels and monuments. Indian sculptors carved 
a large number of their works from stone, but they also 
used clay, jade, gold, and wood. Many of their sculp- 
tures depicted gods and religious symbols and were 
used to decorate temples and religious centres. See 
Sculpture (American Indian). 

Early colonial sculpture consisted mainly of architec- 
tural decoration on churches. Much of the carving was 
in the plateresque style, a form of stone design that re- 
sembled the delicate work of p/ateros (silversmiths). The 
Brazilian sculptor Antônio Francisco Lisbéa, also known 
as Aleijadinho, created some of the finest works of the 
late 1700's and early 1800's. He carved magnificent reli- 
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Modern Latin-American sculpture differs greatly from the or- 
nate style of colonial times. This marble work, titled Meteor, was 
made in the 1960s by Bruno Giorgi, a Brazilian sculptor. 


gious figures from wood and stone for churches in the 
Brazilian state of Minas Gerais. 

Since the mid-1800s, much Latin-American sculpture 
has reflected a strong national pride and a growing in- 
terest in the region's Indian heritage. Many sculptors 
have produced impressive monuments to heroes of 
Latin America’s revolutions and wars of independence. 

Music. Latin Americans enjoy many kinds of music. 
Street performances of live music are common in the re- 
gion. Performances of traditional Indian and black music 
and Western classical music draw large and enthusiastic 
crowds. Rock music is also popular among young Latin 
Americans. 

Indian music of Latin America dates from precolonial 
times. It played a major part in most Indian ceremonies 
and remains important in areas that have a large Indian 


Colourful Mexican murals 
became internationally fa- 
mous during the 1900s. This 
mural by David Siqueiros dec- 
orates the Administration 
Building of the National Au- 
tonomous University of Mex- 
ico in Mexico City. 


86 Latin America 


Coumbite (1971), an oil painting on masonite by Gerard Valcin 


Latin-American painting by self-taught artists in Haiti draws 
upon themes from local life and folklore. The painting above 
shows workers on a Haitian plantation. 


population. European settlers introduced Western musi- 
cal forms and instruments into Latin America. Mestizo 
music combines Indian tunes with lively Spanish strains. 
Music in the West Indies and coastal mainland areas re- 
flects African traditions introduced by black plantation 
slaves. Complicated African rhythms can be heard in the 
calypso music of Trinidad and in the samba and bossa 
nova styles of Brazil. 

In playing traditional Latin-American music, musicians 
use various special instruments. These instruments in- 
clude wooden and steel drums; the cuatro (a four- 
stringed guitar); the marimba (an instrument similar to 
the xylophone); and maracas (rattles made from gourds). 
Much traditional music also features flutes, harps, 
horns, violins, and tambourines. 

Many large cities in Latin America have symphony or- 
chestras, chamber groups, and opera companies. These 
organizations perform the works of the great European 
classical composers. European styles strongly influ- 
enced the region's classical music until the 1800s. A 
number of Latin-American composers then began to ex- 
press their national heritage in their music, During the 
1900s, such internationally known composers as Heitor 
Villa-Lobos of Brazil and Carlos Chavez of Mexico used 
folk melodies and rhythms as well as traditional instru- 
ments in their works, 

Dancing has long been important in the lives of Latin 
Americans. Indians and blacks developed dances to ac- 
company religious worship, to celebrate such events as 
birth and marriage, and to mourn the dead. European 
immigrants introduced the folk dances of their native 

countries into Latin America. Dancing continues to play 
a major role in the religious ceremonies and community 
celebrations of many Latin Americans. It is also a highly 
popular form of recreation. In many countries, national 
dance companies stage colourful productions of tradi- 


tional folk dances. One of the most famous companies is _ 
the Ballet Folklórico of Mexico, which has performed in 
many parts of the world. 

Most Latin-American countries have their own tradi- 
tional dances. Many of these dances include steps fro 
Spanish or Portuguese folk dances. For example, the 
Spanish zapateado (heel-beating steps) are part of the 
cueca of Bolivia and Chile; the joropo of Venezuela; and 
the jarabe tapatío, or Mexican hat dance, of Mexico. In 
the West Indies, African and Spanish influences were 
combined in such ballroom dances as the rumba and ~ 
cha-cha. The rumba, cha-cha, and some other Latin- 
American dances, including the Argentine tango, Brazil 
ian samba, and Cuban conga, are popular outside Latin” 
America. 

Handicrafts. Many handcrafted items made by Latin 
Americans combine artistic beauty with practical use. 
This type of art is called artes populares (popular arts) 
and is part of daily life in much of Latin America. Superb” 
craftwork can be found in tools and household items as 
well as in ornaments and religious objects. Latin Ameri 
cans have long been famous for their excellent glass- 
ware, metalwork, pottery, and textiles. 

Most handicrafts are inexpensive. Many craftworkers 
produce these items in their homes using local materi- 
als. For example, Indians of the Andes Mountains weave 
wool from such animals as alpacas and llamas into beai 
tifully designed ponchos and sweaters. In the West In-” 
dies, people make dishes for baking seafood from sea 
shells and carve coconut shells into serving dishes, In i 
the tropical lowlands of Central America, people maket 
lightweight chairs from sturdy plant fibres. J 

Many handcrafted items are decorated with such fol 
art figures as chickens, dogs, and frogs or with Indian © 
religious symbols. The eye of god, an Indian religious 
symbol, is a popular wall decoration. It consists of col- 
oured threads woven in a special pattern around q 
crossed sticks. 


Handicrafts are practised widely in Latin America. The Indians” 
are famous for their metalwork, pottery, and textiles. This Za 
potec Indian of Mexico is weaving brightly coloured cloth. 


History 


This section traces the broad outlines of Latin- 
American history. For the history of a particular country, 
see the World Book article on that country. See also the 
articles listed under “Biographies” and “History” in the 
Related articles at the end of this article. 

The first inhabitants of Latin America were Ameri- 
can Indians, Scientists believe that the ancestors of these 
Indians came to North America from Asia more than 
20,000 years ago. At that time, a land bridge connected 
Asia and North America where the Bering Strait now 
separates Siberia and Alaska. The people from Asia 
probably crossed the land bridge, following the animals 
they hunted. The descendants of these people became 
known as Indians. By about 6000 B.C., the Indians had 
spread throughout much of the Americas to the south- 
ern tip of South America. 

For thousands of years, the Indians lived in small 
groups. They travelled continuously in search of animals 
and wild plants for food. Eventually, some Indians began 
to farm the land. The Indians were the first people to 
grow cacao, maize, kidney and Lima beans, peanuts, po- 
tatoes, squash, tobacco, and tomatoes. Indians who 
farmed could remain in one place and produce enough 
food for many others. They built permanent houses and 
settled in small villages. As the Indian population in- 
creased, some villages grew into towns and cities, and 
several advanced civilizations developed. 

The earliest Indian civilization in the Americas was 


eye ruins include the Temple of the Giant Jaguar, above, in 
romale; The Maya civilization reached its height in Mexico Ț 
Guatemala between about A.D. 250 and 900. 
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Important dates in Latin America 


c. 6000 B.C. Indians had spread throughout much of the Amer- 
icas to the southern tip of South America. 

A.D. 250-900 The civilization of the Maya Indians, located in 
founa Mexico and northern Central America, reached its 
peal 

1400's-æarly 1500's The Aztec in Mexico and the Inca in west- 
ern South America controlled large empires. 

1492 Christopher Columbus became the first European to reach 
Latin America. 

1494 Spain and Portugal agreed to the Line of Demarcation, 
which fixed their areas of rule in Latin America. 

Early 1500's Spanish troops conquered most of Latin America's 
Indian civilizations. 

Early 1800's Most Latin-American colonies gained independ- 
ence. 

Late 1800's Cooperation between Latin-American countries 
and the United States, called Pan-Americanism, began to 
grow. 

Mid-1900's Violence erupted in many Latin-American countries 
as rival political groups struggled for power. 

1959 Fidel Castro established a Communist state in Cuba. 

1980's Several Latin-American countries regained civilian rule 
after a period of military rule. 


probably that of the Olmec. The Olmec civilization 
thrived in what is now eastern Mexico from about 1200 
to 400 B.C. The Maya civilization of southern Mexico and 
northern Central America reached its peak between 
about A.D. 250 and 900. The Maya produced magnificent 
architecture, painting, pottery, and sculpture. They de- 
veloped a calendar and an advanced system of writing, 
The Maya also had great knowledge of astronomy, 
which helped them accurately to predict growing sea- 
sons for their crops. They also built a vast system of un- 
derground irrigation canals. 

The Toltec controlled central Mexico from about 900 
to 1200. By the early 1400s, the Aztec had replaced the 
Toltec as the most powerful people in the region. The 
Aztec civilization flourished until the early 1500s. Both 
the Toltec and the Aztec constructed gigantic pyramids 
and other structures, many of which still survive. The 
Inca ruled a huge empire along the west coast of South 
America during the 1400s and early 1500's, The Inca 
were superb architects and farmers. They built an exten- 
sive system of roads through the Andes Mountains to 
connect the distant cities of their empire. Inca farmers 
cut terraces into steep hillsides and brought water to 
these plots through irrigation canals. 

European discovery and exploration. In 1492, 
Christopher Columbus, an Italian navigator in the serv- 
ice of Spain, became the first European to reach Latin 
‘America. Columbus sailed west from Spain in hope of 
finding a short sea route to eastern Asia. He landed on 
the island of San Salvador in the West Indies, 

After Columbus returned to Spain, news of his dis- 
covery created great excitement in Europe. To prevent 
disputes between Portugal and Spain over which coun- 
try would claim the newly discovered lands, Pope Alex- 
ander VI drew the Line of Demarcation in 1493. This 
imaginary north-south line lay about 560 kilometres west 
of two island groups in the North Atlantic 
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Ocean—the Azores and the Cape Verde Islands. All 
lands west of the line belonged to Spain, and all lands to 
the east belonged to Portugal. However, the Portuguese 
soon became dissatisfied because they thought the line 
gave Spain too much territory. In 1494, Portugal and 
Spain signed the Treaty of Tordesillas, which moved the 
line about 2,084 kilometres west. As a result, Portugal 
settled the eastern section of what is now Brazil. Portu- 
gal took possession of this area in 1500, when a Portu- 
guese navigator named Pedro Alvares Cabral landed on 
the east coast of Brazil. 


Early exploration of 
Latin America 


1492-1500 


1492-1493 
1493-1496 
1498-1500 
1499 


Columbus 
Columbus 
Columbus 
Ojeda and Vespucci 
Pinzón 1500 
Cabral 1500 


1501-1520 

Vespucci 1501-1502 
——— Columbus 1502-1504 
> Balboa 1513 
w+ Cortés 1519 
=~o—o— Magellan 1519-1520 


1521-1535 ee eaten 
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——-— Alvarado 1523-1525 

Cabot 1526-1530 

——— Pizarro 1531-1533 

Cortés 1524-1526,1535 
-o—o— Almagro 1535-1537 


South Pacific 
Ocean 


1536-1580 

Jiménez de Quesada 1536-1538 
——— Valdivia 1540-1541 

Cabeza de Vaca 1541-1542 
Orellana 1541-1542 

+ Cabrillo 1542 


—o—o~ Sarmiento de Gamboa 
1579-1580 


Columbus made four voyages to Latin America be- 
tween 1492 and 1502. During these voyages, he ex- 
plored many islands in the West Indies and the coasts of 
what are now Honduras, Costa Rica, Nicaragua, Panama, 
and Venezuela. Other explorers soon followed Colum- 
bus to Latin America. The Europeans quickly realized 
that the region was not Asia but a new land. Mapmakers 
named the land America in honour of the Italian-born 
explorer Amerigo Vespucci. Vespucci made several voy- 
ages to Latin America in the late 1490's and early 1500s 
for Spain and Portugal, Vespucci was one of the first ex 
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plorers to state that the region was a “New World.” 

In 1513, the Spanish adventurer Vasco Núñez de Bal- 
boa crossed Panama and became the first European to 
see the eastern shore of the Pacific Ocean. His discovery 
provided additional proof that America was a separate 
continent between Europe and Asia. In 1520, the Portu- 
guese navigator Ferdinand Magellan became the first 
European to discover the waterway that connects the At- 
lantic Ocean and the Pacific Ocean at the southern tip of 
South America. Magellan sailed down the east coast of 
South America and through the strait that now bears his 
name, 

The conquest of the Indians began soon after the 
Europeans arrived in Latin America. By the mid-1500s, a 
small group of Spanish adventurers known as conquis- 
tadors (conquerors) had defeated the great Indian civili- 
zations and given Spain a firm hold on most of Latin 
America. The conquistadors led relatively small but 
well-equipped forces. They easily defeated large armies 
of Indians, who had never seen guns or horses. 

The first major conquests of the Indians occurred in 
Mexico and Central America. The conquistador Her- 
nando Cortés landed in Mexico in 1519. By 1521, he had 
conquered the great Aztec empire. The following year, 
another conquistador, known as Pedrarias, conquered 
the Indians of what are now Costa Rica and Nicaragua. 
In 1523, Pedro de Alvarado, one of Cortés’ officers, con- 
quered what are now El Salvador and Guatemala. These 
conquistadors, together with Balboa in Panama, secured 
Central America for Spain. 

In 1531, the conquistador Francisco Pizarro sailed 
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south from Panama to what is now Peru. During the next 
two years, his army marched about 4,800 kilometres 
through the Andes Mountains and conquered the huge 
Inca empire. Pizarro founded Lima in 1535. The city be- 
came Peru's capital and the centre of Spanish govern- 
ment in South America. One of the few areas the Span- 
ish failed to conquer was southern Chile, where the 
Araucanian Indians resisted for more than 300 years. 

Colonial rule. Even before the military conquest of 
Latin America was complete, Spanish and Portuguese 
settlers began pouring into the region. Many of them 
came in search of adventure and mineral wealth. Others 
established plantations to grow sugar cane, tobacco, 
and other crops to export to Europe. Much of Latin 
America was colonized by the time the first European 
settlers arrived on the Atlantic coast of North America in 
the mid-1500s. During the 1600's, the Dutch, English, 
and French established small colonies in Latin America, 
chiefly in the West Indies. 

Large numbers of Latin-American Indians died of dis- 
eases brought by Europeans or were killed in warfare. 
During the early 1500's, Spain established the enco- 
mienda system in Latin America. Under this system, col- 
onists were granted large tracts of land plus the Indians 
who lived on the land. The colonists collected tribute in 
the form of slave labour from the Indians, making them 
farm the land or work in the mines. In return, the colo- 
nists were supposed to protect the Indians and convert 
them to Christianity. However, many colonists treated 
the Indians cruelly, Several outstanding Roman Catholic 
missionaries, especially Bartolomé de Las Casas, 


The Spanish conquest of 
the Aztec Indians of Mexico 
was completed in 1521. With 
their horses and superior 
weapons, the Spanish easily 
conquered the Aztec. This 
drawing by an Aztec artist 
shows the Spanish and their 
Indian allies battling Aztec 
warriors. 
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pleaded for more humane treatment of the Indians. But 
millions of Indians died from overwork and harsh treat- 
ment. As the Indian population in Latin America de- 
clined, Europeans began to import black Africans as 
slaves (see Slavery). 

Power in colonial Latin America rested with three 
groups. One group consisted of government officials 
appointed by European rulers. In each colony, these of- 
ficials controlled a highly centralized government. This 
type of administration, in which a few individuals held 
power, enabled the Europeans to govern the colonies 
for one main purpose—to exploit their natural resources 
to the fullest. 

The Roman Catholic clergy was another power group. 
The clergy controlled education in the colonies and was 
charged with converting the Indians and blacks to Chris- 
tianity. 

The third power group in colonial Latin America con- 
sisted of landowners and mine operators. Many settle- 
ments in Latin America sprang up near choice farmland 
or important mineral resources. As a result, numerous 
communities lay far from the centres of colonial govern- 
ment. In many such cases, the local landowners or mine 
operators held economic and political control. Some 
owners and operators used their power justly, but oth- 
ers were ruthless dictators. 

Europe profited tremendously from Latin America’s 
mineral wealth and agricultural products. Ships filled 
with silver and gold regularly departed from Latin- 
American ports for Europe. Agricultural exports in- 
cluded coffee, cotton, sugar cane, and tobacco. Over the 
years, Spain's economy became increasingly dependent 
on Latin America. The country suffered hardship if ves- 
sels from the colonies carrying valuable cargo were 
sunk in Atlantic storms or raided by pirates. 

The beginnings of colonial unrest. Colonial rule of 
Latin America lasted about 300 years. During that time, 
discontent among the colonists gradually grew. Many 
Latin Americans wanted greater control over their eco- 
nomic and political affairs. But the European powers ig- 
nored the demands for more self-government until the 
movement for independence was unstoppable. 

The desire for independence among Latin Americans 
arose for several reasons, The criollos (people of Span- 
ish ancestry born in Latin America) resented the fact that 
officials from Spain held all the top posts in colonial 
government. These officials looked down on the criollos 
because they had not been born in Europe. 

Dissatisfaction was even greater among Latin Ameri- 
cans of mixed European and Indian ancestry. Many of 
these mestizos had gained wealth and property and 
wanted to take an active role in colonial government. 
However, mestizos had little social or political standing 
among the Europeans who controlled Latin America. 

The continual flow of the region's resources to Eu- 
rope also angered many Latin Americans. Spain and Por- 

tugal permitted the colonies to trade only with their 
mother countries. The colonies could not even trade 
among themselves. In addition, Spain and Portugal ham- 
pered Latin America’s economic growth by discourag- 
ing the development of manufacturing. The colonial rul- 
ers wanted Latin Americans to buy European-made 


The success of the American Revolution (1775-1783) and 


products rather than manufacture products for them- _ 
selves. 

The political and economic injustices suffered by the 
colonists led to a growing desire for independence in 
Latin America. Although Spain and Portugal introduced 
a number of reforms in the colonies before 1800, many 
Latin Americans still wanted freedom. 

The wars of independence in Latin America were 
finally triggered by events in North America and Europe, 


the ideals of freedom and equality promised by the 
French Revolution (1789-1799) inspired the unhappy col: 
onists. At the same time, Spain and Portugal were losin 
their importance as world powers. In 1807, the forces oi 
Napoleon Bonaparte of France invaded and conquered 
Portugal. The next year, Napoleon drove Ferdinand Vil 
from the Spanish throne and replaced him with his own 
brother, Joseph Bonaparte. Spain's control over its colo 
nies was thereby weakened, and many Latin Americans 
took the opportunity to fight for independence. 
Mexico began its revolt against Spain in 1810. The 
struggle was first led by two Roman Catholic priests, 
Miguel Hidalgo y Costilla and José Maria Morelos y 
Pavón. The initial revolt failed, however, and Spanish 
troops executed both Hidalgo and Morelos. Mexico did 
not win its independence until 1821. A 
Central America also gained its freedom from Spain 
in 1821. Central America had little economic impor- 
tance, and so Spain largely ignored the area. As a result; 
Central Americans won their independence without 
bloodshed. In 1822, Costa Rica, El Salvador, Guatemala, 
Honduras, and Nicaragua became part of Mexico.ln 
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In 1790, after about 300 years of colonial rule, five European 
countries controlled all of Latin America. From then on, revo; 
tions in Latin America weakened European power in the region: 
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Simón Bolivar, a Venezuelan 
general, helped several Latin- 
American colonies win their 
independence from Spain. 
This painting shows Bolivar 
leading his troops in a battle 
for Peru's freedom. 


Battle of Junin (1900, an oil painting on canvas by Martin Tovar y Tovar (Angelo Hurtado) 


1823, however, they broke away from Mexico and 
formed a political union called the United Provinces of 
Central America. Bitter regional rivalries caused this 
union to begin to collapse in 1838, and each of the 
states had become an independent republic by 1841. 
The territory of Panama was a Colombian province from 
1821 until 1903, when it rebelled against Colombia with 
help from the United States and became an independ- 
ent country. Belize, called British Honduras until 1973, 
was a British colony from 1862 to 1981, when it gained 
independence. 

Spanish South America. The two greatest heroes in 
the fight for independence in Spanish South America 
were the Venezuelan general Simon Bolivar and the Ar- 
gentine general José de San Martin. Bolivar helped win 
freedom for Bolivia, Colombia, Ecuador, Peru, and Ven- 
ezuela. San Martin fought for the independence of Ar- 
gentina, Chile, and Peru. 

The Venezuelan revolutionist Francisco de Miranda 
led an unsuccessful revolt against the Spanish in 1806. 
Bolivar, who had been a follower of Miranda's, launched 
a new campaign in 1813. His armies fought against the 
Spanish forces for about 10 years before winning a final, 
great victory at Ayacucho, Peru, in 1824. The victory as- 
sured independence for the Spanish colonies in north- 
ern South America. 

i In the south, landowners in Chile declared their coun- 
oe freedom in 1810. However, Spanish forces over- 
See Lasting independence was won for Chile in 
Ber y armies led by San Martín and the Chilean hero 
oe O'Higgins. Earlier, in 1816, San Martín had 

fo Argentina from Spanish rule. His armies later 

ught for Peru's independence. 
ieee won its freedom from Portugal without firing a 
a hen Napoleon invaded Portugal in 1807, the Por- 
anase ruler, Prince John, fled to Brazil. John returned 

is ortugal 14 years later, after Napoleon's defeat. He left 
Son Pedro to govern Brazil. But the Brazilians no 


longer wanted to be ruled by Europeans. They de- 
manded freedom from Portugal. In 1822, Pedro declared 
Brazil an independent empire and took the throne as 
Emperor Pedro I. 

The West Indies. \n 1791, Toussaint L'Ouverture led 
black African slaves in Haiti in a revolt against their 
French rulers. Haiti won its freedom in 1804 and became 
the first independent nation in Latin America. The Do- 
minican Republic declared its independence in 1844, A 
revolt broke out against Spanish rule in Cuba in 1895. 
The United States sided with the Cuban rebels, which 
led to the Spanish-American War (1898) between Spain 
and the United States. The United States won the war, 
and Cuba became a republic in 1902. Under the terms of 
the peace treaty, Spain also gave up its colony of Puerto 
Rico to the United States, Most small West Indian is- 
lands remained under British, Dutch, or French control 
until the mid-1900s. Since then, most of these islands 
have become independent. Many of the others have 
gained more control over their affairs. 

The problems of independence. During colonial 
times, Latin Americans were governed by the laws of 
distant monarchs and had almost no voice in their own 
affairs. When they rebelled and established their own 
countries, they thus had little experience in government. 
For that reason, some leaders thought it unwise to es- 
tablish republics in Latin America. But eager patriots, in- 
spired by the French Revolution and the American Revo- 
lution, demanded republican government. 

‘After achieving independence, Latin Americans soon 
found that it was easier to set up a republican govern- 
ment than to make it work. The inexperience of the new 
leaders led to violent struggles throughout Latin Amer- 
ica. Ambitious dictators seized power in a number of 
countries. Armies that had fought for independence 
often helped to keep dictators in power. In other coun- 
tries, wealthy landowners controlled the government. 

Immediately upon gaining independence, many 
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Border wars broke out between some Latin-American nations 
after independence. In the War of the Triple Alliance (1865- 
1870), Argentina, Brazil, and Uruguay defeated Paraguay. Many 
fierce battles were fought on the Paraguay River above. 


Latin-American republics abolished slavery. By the late 
1800, all the slaves in the region had been freed. How- 
ever, independence brought little improvement in the 
lives of most Latin Americans. Wealthy criollos and mes- 
tizos took over the established economic, political, and 
social institutions. Poor mestizos, Indians, and blacks 
had little, if any, power. For many of these people, life 
became even harder than it had been under colonial 
rule. 

Border disputes. Since independence, relations be- 
tween a number of Latin-American countries have been 
severely damaged by disagreements over national 
boundaries. War broke out in 1825 between Argentina 
and Brazil over disputed territory bordering both coun- 
tries. A treaty signed three years later established the 
area as the independent nation of Uruguay. In the War 
of the Triple Alliance (1865-1870), Argentina, Brazil, and 
Uruguay defeated Paraguay. The war firmly established 
the common borders of those countries. About half of 
Paraguay’s population was killed in the conflict. In the 
War of the Pacific (1879-1883), Chile fought Bolivia and 
Peru over a nitrate-rich area along the Pacific Ocean. 
Chile won the war and took possession of the territory, 
leaving Bolivia without a seacoast. Bolivia has remained 
landlocked ever since. 

From 1932 to 1935, Bolivia and Paraguay fought for 
control of the Gran Chaco, a lowland region bordering 
both countries. Most of the area was eventually 
awarded to Paraguay. Fighting broke out several times 

during the early 1900's between Peru and Ecuador over 
a wild, uncharted area of the Amazon River Basin be- 
tween Ecuador and Brazil. Peru annexed the area in the 
1940's, but Ecuador still claims it. In other continuing 
disputes, Guatemala claims land controlled by Belize, 
and Venezuela claims about two-thirds of Guyana. 


Trade relations and economic developments, 
Since colonial times, the economies of most Latin-Amer- 
ican countries have depended heavily on the export ofa 
few agricultural and mineral products. The exports of 
some nations consist chiefly of one product—for exam- 
ple, bananas in Honduras; coffee in Colombia; copper in 
Chile; petroleum in Ecuador, Mexico, and Venezuela; 
sugar in Cuba and the Dominican Republic; and tin in 
Bolivia. A drop in the market price for these exports 
causes severe economic hardships. Since the mid- 
1900's, many countries have spent large sums of money 
to develop other industries and so lessen their depend- 
ence on agricultural and mineral exports. Many of these 
countries have received loans from regional and inter- 
national economic organizations for this purpose. They 
have also been given economic aid from other nations. 

In the past, most Latin-American nations imported 
many manufactured goods from Europe and the United 
States. Latin-American countries traded relatively little 
with one another because they produced similar prod- 
ucts. With the growth of manufacturing, however, sev- 
eral economic unions have been formed to encourage 
regional trade. They include the Latin American Integra- 
tion Association, the Central American Common Mar- 
ket, the Caribbean Community and Common Market, 
and the Andean Pact. These organizations work to lower 
trade barriers among the member countries and to pro- 
mote economic growth in the region. 

Before the 1960's, most major industries in Latin 
America were owned by United States and European 
companies. Many Latin Americans believed that these 
foreign businesses were only interested in making huge 
profits and cared little for the welfare of the regions 
people. Since the late 1960's, some countries have 
passed laws prohibiting foreign ownership of certain 
key industries. The governments of such nations as Bo- 
livia, Guyana, Peru, and Venezuela took control of indus 
tries previously owned by U.S. and European compa 
nies. However, most countries also encourage foreign 
investment in industries that require modernization. 

In 1975, most of the region's independent nations 
joined the Latin American Economic System. The major 
goals of this organization include the promotion of re- 
gional economic interests and the establishment of lo- 
cally owned companies to offset the influence of Euro- 
pean, Japanese, and U.S. businesses. 

The movement to establish unity among the na 
tions of North and South America, called Pan-Americal 
ism, dates from the early 1800's. In 1826, the great Vene 
zuelan general Simón Bolívar called the first in a series 
of conferences of the newly independent Latin- 
American countries. Bolívar believed that the republics 
needed to work together to solve common problemi 
But for more than 60 years, national jealousies kept the 
republics from achieving regional cooperation. i 

In 1890, the United States and 18 Latin-American nè 
tions formed the International Union of American Re 
publics. The central office of this organization, called t 
Commercial Bureau of the American Republics, was 7 
named the Pan American Union in 1910. The purpos? 
the Pan American Union was to establish closer €¢0” 
nomic, cultural, and political cooperation among M® 


ber nations. The Organization of American States (OAS) 
was established in 1948, and the Pan American Union 
became its permanent governing body. The member- 
ship of the OAS consists of the United States together 
with all the independent countries of Latin America. The 
OAS seeks to provide for collective self-defence, coop- 
eration within the region, and the peaceful settlement of 
disputes. 

In 1947, the United States and nearly all the Latin- 
American republics signed the Inter-American Treaty of 
Reciprocal Assistance. The treaty was drawn up near Rio 
de Janeiro, Brazil, and is commonly called the Rio 
Treaty. It states that an armed attack against any country 
that signed the treaty would be considered an attack 
against all the other countries. 

Latin America and the United States have often 
had a difficult relationship. The United States supported 
the Latin-American colonies in their wars of independ- 
ence, In 1823, U.S. President James Monroe issued the 
Monroe Doctrine, which warned European powers not 
to meddle in the affairs of the Western Hemisphere. But 
the doctrine caused much resentment among Latin 
Americans. Many of them felt that the United States was 
assuming its superiority over Latin America by making 
itself the region's protector. 

Numerous Latin Americans distrust the United States 
because of its great wealth and power. At times, they 
have suspected it of trying to control the entire hemi- 
sphere. Such suspicions arose when the United States 
fought the Mexican War (1846-1848) after annexing Texas 
in 1845, Latin Americans were also concerned when the 
United States won control of Puerto Rico in 1898 as a re- 
sult of the Spanish-American War. 

The presence of U.S. military forces in Latin America 
increased during the early 1900s. In 1903, U.S. troops 
helped Panama to win independence from Colombia. In 
return, Panama gave the United States permanent con- 
trol of the zone where the Panama Canal was later built. 


Us, President Theodore Roosevelt, centre, visited the con- 
tee site of the Panama Canal in 1906. Panama had given the 
hited States control of the Canal Zone in 1903. 
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Latin Americans were especially upset when the United 
States stationed marines in Nicaragua from 1912 to 1933, 
in Haiti from 1915 to 1934, and in the Dominican Repub- 
lic from 1916 to 1924. The marines were sent to these 
countries to protect U.S. interests during times of politi- 
cal unrest. Several Latin-American countries sided with 
the United States against Germany during World War | 
(1914-1918), but most remained neutral. 

Latin-American distrust of the United States de- 
creased somewhat after a Pan-American conference in 
1933. All the nations pledged themselves to the Good 
Neighbour Policy outlined by U.S. President Franklin D. 
Roosevelt. The policy provided that no nation would in- 
terfere in the affairs of any other nation. During World 
War II (1939-1945), all the Latin-American nations sup- 
ported the Allies, though only Brazil and Mexico pro- 
vided troops. 

Since the mid-1900s, the United States has sent bil- 
lions of dollars and many technical experts to help Latin- 
American countries solve their social and economic 
problems. Such aid programmes as the Alliance for 
Progress and the Peace Corps have helped improve 


_ Latin-American agriculture, industry, educational sys- 


tems, and health services. 

Relations between Latin America and the United 
States showed signs of strain during the 1970's and early 
1980's. The United States cut back its aid to some Latin- 
American governments that had violated the civil rights 
of their citizens. For their part, many Latin Americans 
saw hidden motives in U.S. actions and aid programmes. 
They opposed U.S. influence in their affairs and de- 
manded greater independence from the United States. 
On the other hand, the rulers of some nations have 
asked the United States for additional economic and 
military aid because of the rise in violence among their 
citizens demanding reforms. 

The United States has taken several steps to relieve 
tensions in the area. In 1977, for example, the United 


U.S. President Jimmy Carter, /eft, at a 1977 ceremony, signed 
a treaty that will give Panama complete control of the Panama 
Canal beginning on Dec. 31, 1999. 
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States and Panama signed a treaty that will give Panama 
total control of the Panama Canal beginning on Dec. 31, 
1999. 

Political unrest. During the early and mid-1900s, 
widespread protests broke out in many Latin-American 
countries as the people demanded major economic and 
political reforms. Revolutions overthrew a number of 
dictators. However, the end of dictatorship did not bring 
about stability or more representative government in 
many of the countries. 

During the mid-1900s, violence frequently erupted as 
rival political groups struggled for power. Bombings, 
kidnappings, and assassinations occurred in numerous . 
countries. Military leaders took control of several Latin- 
American governments. These leaders often violated the 
people's civil rights, claiming it was necessary in order 
to achieve stability and reforms. They closed universi- 
ties, shut down newspapers, established strict censor- 
ship laws, and jailed thousands of people without trial 
as suspected terrorists. 

One of the most significant political developments in 
Latin America occurred in 1959. That year, Fidel Castro 
led a revolution in Cuba that overthrew the military dic- 
tatorship of Fulgencio Batista. Castro established a Com- 
munist dictatorship and became closely allied with the 
Soviet Union. He pledged to help Communist rebels in 
other Latin-American countries gain power. 

After the Castro revolution, activity by Communist 
and other leftist organizations increased greatly in Latin 
America. In 1979, a revolution led by members of the 
Sandinista National Liberation Front, a Communist 
group supported by Cuba, overthrew Nicaragua's dicta- 
tor, Anastasio Somoza Debayle. The group, usually 
called the Sandinistas, took control of the government. 

Recent developments. Latin America’s economy 
grew during the 1960's and early 1970s. By the late 
1970's, however, several factors slowed that growth. 
Prices rose sharply for such needed imports as petro- 
leum, chemical fertilizers, and industrial machinery. At 
the same time, the prices that Latin-American nations re- 
ceived for their agricultural and mineral exports 
dropped. Many countries had to borrow huge sums of 
money at high interest rates to finance their develop- 


Fidel Castro waves to crowds in Havana, Cuba, in 1959 after 
leading a successful revolution against the dictator Fulgencio 
Batista. Under Castro, Cuba became a Communist dictatorship. 


Civil war and protest have sometimes shattered the peace in 
Latin America. Armoured vehicles rumble down a street in El 
Salvador, above, where government troops fight leftist rebels. 


ment. Some of these nations have had trouble raising 
the money they needed to repay their loans. 

In the 1980's, protests against military governments 
grew in several Latin-American countries. As a result, ci- 
vilian governments elected by the people have replaced 
military governments in such countries as Argentina, 
Brazil, and Chile. In 1990, elections were held in Nicara- 
gua, and the Sandinistas lost control of the government 
to non-Communists. 

Today, Latin America faces many serious social, eco- 
nomic, and political problems. The gap between the 
rich and the poor continues to widen. Millions of Latin 
Americans live in miserable poverty. The region's rap- 
idly increasing population makes it difficult for countries 
to provide enough jobs, housing, and vital services for 
their people. Growing demands for social and economic 
reforms continue, and have sometimes exploded into vie 
olent protests and civil wars. 
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Questions 


How do city and country life differ in Latin America? 

What are mestizos? Mulattoes? 

How does the Roman Catholic Church influence the daily lives 
of Latin Americans in some countries? 

What was the Line of Demarcation? 

Why do many Latin-American children fail to complete primary 
school? 

Why did the Indian population decline after European colonists 
arrived in Latin America? 

What are artes populares? 

Why have millions of rural Latin Americans moved to urban 
areas? 

What were the main reasons Latin-American colonists wanted 
independence from their European rulers? 

Why do numerous Latin Americans distrust the United States? 

Latin-American literature consists of the literature 

of the Spanish-speaking countries of the Western Hemi- 

sphere, of Puerto Rico, and of Portuguese-speaking Bra- 

ul, For the historical background of the literature, see 

Latin America. 


Colonial literature 


The colonial period began with the first Spanish and 
Portuguese explorations of the New World in the late 
1400s, It ended with the colonial wars for independence 
More than 300 years later. The earliest colonial literature 
consisted mostly of chronicles and narratives written by 
soldiers and missionaries who described their amazing 
encounters with new landscapes and civilizations. The 
authors mixed fantasy with realism in describing their 
adventures and contacts with unfamiliar peoples, cus- 
toms, animals, and plants. 

Hernando Cortés, the Spanish conqueror of the Aztec 
empire, wrote a series of five reports for King Charles | 
M Spain. These accounts, known as the Five Letters 
(1319-1526), are a gripping and detailed presentation of 

is campaign. Bernal Díaz del Castillo, who served in the 
Aztec campaigns led by Cortés, wrote a lively chronicle, 
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The True History of the Conquest of New Spain (1522). 

Many works dealt with the period of conquest. In The 
Devastation of the Indies: a Brief Account (1552), the Do- 
minican missionary Bartolomé de Las Casas criticized 
the brutal treatment of the Indians by the Europeans. 
Garcilaso de la Vega's Royal Commentaries (1609) dram- 
atized the history of the Inca empire. The greatest poem 
of the time was La Araucana (1569-1589) by Alonso de Er- 
cilla y Zúñiga. It recounted the bravery of the Chilean In- 
dians who resisted the Spanish invaders. The first colo- 
nial poet to write in Portuguese was Bento Texeira Pinto. 
In his epic Prosopopéia (1601), he dealt with the individ- 
ual and nature in the American environment. 

Anew literary style called the baroque emerged dur- 
ing the second half of the 1600s. Baroque authors wrote 
in an ornate and artificial style and used cutting wit and 
intricate wordplay. The complex baroque style pro- 
duced works that were often difficult to understand. 

The leading writer of the baroque period was the 
Mexican nun Sor Juana Ines de la Cruz, who is generally 
considered the finest writer in colonial Latin-American 
literature. She wrote plays, satires, philosophical works, 
and various types of poetry. 

Juan del Valle y Caviedes of Peru composed satirical 
poetry that criticized the corruption he saw in colonial 
society. Gregório de Matos of Brazil also wrote satirical 
poetry. The Brazilian poet Tomás Antônio Gonzaga 
wrote some of the finest lyric poetry in the Portuguese 
language, notably his love poem Marilia de Dirceu 
(1792), The Brazilian writers José Basilio da Gama and 
José de Santa Rita de Durao continued the tradition of 
epic poetry. Da Gama's Uruguay (1769) describes the war 
between the European conquerors and the Paraguayan 
Indians, De Durao’s Caramurd (1781) narrates the discov- 
ery and settlement of Brazil. 


The 1800's 


Most of the Latin-American colonies began fighting 
for their independence from Spain and Portugal in the 
early 1800s. Hostility toward the colonial powers led to 
the so-called Wars of Independence, which began in 
1810 and lasted for about 16 years. The wars inspired 
writers to compose patriotic poetry and fiction that sati- 
rized the colonial powers. José Joaquin Fernandez de 
Lizardi wrote perhaps the first Latin-American novel, 
The Itching Parrot (1816), a satirical story about the cor- 
rupt colonial society of Mexico City. José Joaquin Ol- 
medo of Ecuador wrote the famous patriotic poem 
"Song to Bolivar” (1825). 

Romanticism was a cultural movement that began in 
Europe in the late 1700s and spread to Latin America. 
Romanticism emphasized individualism and nationalism. 
Italso stressed artistic freedom to pursue new subject 
matter and fresh literary forms. 

José Maria Heredia of Cuba was one of Latin Ameri- 
ca’s earliest romantic writers. He wrote the melancholy 
nature poem “On the Pyramid of Cholula” (1820), Some 
of the poetry of Andrés Bello of Venezuela has subtle 
romantic elements, especially “Ode to the Agriculture of 
the Torrid Zone’ (1826). 

A type of romanticism called nativism developed in 
the 1800s. Nativist writers dealt with the distinctive re- 
gional characteristics of their countries, Esteban 
Echeverria of Argentina expressed his love of the vast 
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Argentine Pampas (plains) in his lyric poetry. Gaucho lit- 
erature became especially popular. Gauchos were no- 
madic cowboys who were depicted as romantic out- 
laws. José Hernandez of Argentina wrote the best- 
known example of gaucho literature, the epic poem 
Martin Fierro (1872, 1879). This work recounts the gau- 
cho hero’s lonely life, his encounters with Indians, and 
the harsh treatment he receives from an insensitive gov- 
ernment. 

The novel flourished during the romantic period. 
Jorge Isaacs of Colombia wrote Maria (1867), a senti- 
mental love story that remains one of the most popular 
works in Latin-American literature. José Marmol of Ar- 
gentina and Ignacio Manuel Altamirano of Mexico were 
liberal writers who wrote novels that opposed political 
injustice. Another political writer, Domingo Faustino 
Sarmiento of Argentina, mixed essays and fiction in Civi- 
lization and Barbarism: Life of Juan Facundo Quiroga 
(1845). 

The romantic concept of the noble savage became a 
popular theme during the 1800's. To the romantics, non- 
Europeans such as the Indians were superior because 
they were not corrupted by European civilization. In Bra- 
zil, the poetry of Antônio Goncalves Dias won praise for 
its glorified portrayal of the Indians. Indians were the 
heroes of the novels O Guarani (1857) by José de Alen- 
car of Brazil and Cumandé (1879) by Juan León Mera of 
Ecuador and of the epic poem Tabaré (1888) by Juan 
Zorrilla de San Martin of Uruguay. 

The Peruvian writer Ricardo Palma created a unique 
literary form called tradición, The form consisted of 
prose sketches that combined history, legend, gossip, 
stories, and humour, Palma’s sketches were collected in 
Peruvian Traditions, published from 1872 to 1910. 

Realism was a literary movement that developed in 
the late 1800s. Writers tried to capture external reality in 
a detailed and objective way. Their works showed how 
human beings are influenced by their social environ- 
ment. Some writers wrote in a more severe and pessi- 
mistic form of realism called naturalism. 

The leading Latin-American realists included the nov- 
elists Alberto Blest Gana and Baldomero Lillo of Chile, 
Clorinda Matto de Turner of Peru, Eugenio Cambaceres 
of Argentina, and Federico Gamboa of Mexico. Probably 
the most important realist was the Brazilian novelist 
Joaquim Maria Machado de Assis. His best-known nov- 
els, Epitaph of a Small Winner (1881) and Dom Casmurro 
(1900), show a mastery of characterization and narrative 
technique. 

Anumber of writers emphasized the local customs, 
habits, and speech of Spanish America’s regions in 
sketches, short stories, and novels. Their works became 
known as costumbrismo, The leading costumbrista au- 
thors included Javier de Viana of Uruguay, Roberto J. 
Payró of Argentina, and Tomás Carrasquilla of Colombia. 
All these writers emphasized descriptions of local rural 
landscapes and types in their stories, The best-known 
realist playwright was Florencio Sanchez of Argentina, 
who wrote plays dealing with human conflict in rural Ar- 
gentina. 

Modernism, which lasted from about 1888 to 1910, 
was one of the most significant literary periods in Latin- 
American literature. The most important writers were 
poets. The Nicaraguan poet Rubén Darío gave modern- 


ism its form. Darío believed that poetry should avoid 
messages. Instead, poetry should strive to attain beauty 
in its purest form while liberating verse from traditional 
styles. In their search for the unusual, poets turned to 
such exotic sources as Greek, Oriental, and Nordic my- 
thology. Darío's book of poems, Azu/ (1888), marked the 
beginning of modernism. Leopoldo Lugones of Argen- 
tina was another leading poet of the period. 

José Enrique Rodó, a Uruguayan essayist, exerted al- 
most as much influence as Dario. Rodó's essay Ariel 
(1900) became a landmark of Latin-American thought. 
Rodó appealed to the young people of Latin America to 
strive for idealism and high spiritual goals, both of 
which were being threatened by modern materialism. 
José Marti of Cuba was another influential Latin- 
American intellectual. He was a celebrated journalist, es- 
sayist, and poet who was honoured as a patriot after he 
died fighting for Cuban independence. 


The 1900's 


The early 1900's. A group of women poets won 
praise during the early 1900's. Many of their poems dealt 
with love and womanhood in a society dominated by 
men. One of the poets, Gabriela Mistral of Chile, won 
the 1945 Nobel Prize for literature. She was the first 
Latin-American writer to receive the prize. Other leading 
woman poets were Delmira Agustini and Juana de Ibar- 
bourou of Uruguay and Alfonsina Storni of Argentina. 

Novelists took a fresh interest in regional themes. 
José Eustasio Rivera of Colombia portrayed the Amazon 
rain forest as a place of beauty and terror in The Vortex 
(1924). Rómulo Gallegos wrote about the tropical plains 
of Venezuela in Dona Barbara (1929). Ricardo Güiraldes 
of Argentina told the adventures of a boy who receives 
spiritual guidance from a gaucho in Don Segundo Som- 
bra (1926). José Lins do Rego’s “sugarcane cycle” of nov- 
els (1932-1943) recaptures the author's childhood ona 
sugar plantation in Brazil. 

Many regional novels explored social and political 
problems. Rebellion in the Backlands (1902) by Euclides 
da Cunha gives a dramatic picture of a military conflict 
between poverty-stricken peasants and government 
forces. The Mexican revolution of 1910 inspired Mari- 
ano Azuela’s novel The Underdogs (1916). Graciliano 
Ramos’ Barren Lives (1938) and Jorge Amado's The Vio- 
lent Land (1942) criticized social conditions in Brazil. The 
mistreatment of Indians is portrayed in Huasipungo 
(1934) by Jorge Icaza of Ecuador, £/ indio (1935) by Gre- 
gorio López y Fuentes of Mexico, and Yawar Fiesta 
(1940) by José Maria Arguedas of Peru. A 

Several Latin-American poets of the 1920's experi- 
mented with form and technique. The most important 0 
these poets were Vicente Huidobro and Pablo Neruda 
of Chile, César Vallejo of Peru, Mario de Andrade of 
Brazil, and Jorge Luis Borges of Argentina. They rejecte 
traditional forms to create poetry with unusual imagery: 
Such poems were intended to reveal the subconscious 
mind. Andrade's Hallucinated City (1922) is an example 
of the experimental poetry of the time. 

The mid-1900's. A variety of themes dominated the 
literature of the mid-1900s. A sense of isolation and lac 
of human communication was expressed by Eduardo 
Mallea of Argentina in his;novels Bay of Silence (1940) 
and All Green Shall Perish (1941), Ciro Alegria of Peru 


wrote a novel of social protest about the abuses of Peru- 
vian Indians in Broad and Alien Is the World (1941). 
Jorge Luis Borges wrote philosophical short stories of 
fantasy in Ficciones (1944). 

During the mid-1940, writers combined authentic 
subject matter, varied themes, and experiments in lan- 
guage to produce the “new novel.” Novelists became 
more aware of their cultural identity, but they avoided 
extreme expressions of nationalism in their works. The 
best-known examples of the “new novel" included £/ 
señor presidente (1946) by Miguel Angel Asturias of 
Guatemala, The Edge of the Storm (1947) by Augustin 
Yáñez of Mexico, Adán Buenosayres (1948) by Leopoldo 
Marechal of Argentina, Born Guilty (1951) by Manuel 
Rojas of Chile, The Lost Steps (1953) by Alejo Carpentier 
of Cuba, and Pedro Páramo (1955) by Juan Rulfo of 
Mexico. 

The leading Latin-American poet in the mid-1900's 
was the Mexican Octavio Paz. Much of his verse deals 
with Mexican identity and history. He also wrote essays 
on literary criticism, art, and politics. 

Recent developments. The most important develop- 
ment in Latin-American literature since the 1950s has 
been the sudden and unprecedented international at- 
tention enjoyed by novelists. The large number of im- 
portant novels produced by these writers has been 
called the “boom.” The original boom novelists were 
Carlos Fuentes of Mexico, Julio Cortazar of Argentina, 
Mario Vargas Llosa of Peru, and Gabriel Garcia Marquez 
of Colombia. All four use literary invention in their nar- 
ratives to express their cultural heritage. They experi- 
mented with language and structure, often injecting fan- 
tasy and fragmenting time and space. The boom 
produced a style known as “magical realism,” which 
blended dreams and magic with everyday reality. 

_ Carlos Fuentes’ major novels provide a panorama of 
life in modern Mexico. His major works include Where 
the Air Is Clear (1958) and The Death of Artemio Cruz 
(1962). Cortézar’s most influential novel is Hopscotch 
(1963), which experiments with narrative technique and 
revolts against traditional uses of language. Many critics 
Consider Cortazar's short stories to be even better than 
his novels. Fantasy, allegory, and philosophy character- 
ize such story collections as A Change of Light (1974). 
The boom novelist Vargas 

Llosa writes about modern py 
Peruvian society. His most | 
ambitious work, The War 
of the End of the World 
(1981), is a historical novel 
of high adventure based 
on Euclides da Cunha’s Re- 
bellion in the Backlands. 

The most famous boom 
novelist is Gabriel García 
Márquez, who won the 
1982 Nobel Prize for litera- 
ture. His novel One Hun- 
dred Years of Solitude 
Ea ranks as a landmark 
i Latin-American fiction. The novel contains much his- 
rical fact, but the author also includes fantasy, extraor- 
hen characters, bizarre events, suspense, and unusual 

umour. Garcia Marquez maintained his international 
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reputation with such works as The Autumn of the Patri- 
arch (1975), Chronicle of a Death Foretold (1981), and 
Love in the Time of Cholera (1986). 

Related articles in World Book include: 


Amado, Jorge Fuentes, Carlos Marti, José Julian 
Asturias, Miguel Garcia Marquez, Mistral, Gabriela 

Angel Gabriel José Neruda, Pablo 
Borges, Jorge Luis Gaucho Paz, Octavio 
Cunha, Euclidesda Machado de Assis, Rodó, José En- 
Dario, Rubén Joaquim Maria rique 


Latin language was the principal language of west- 
ern Europe for hundreds of years. It was the language of 
the Roman Empire, and Roman soldiers and traders took 
it wherever they went. Latin, because of its precise ex- 
pression, was a perfect language for law and govern- 
ment. As used by the Roman poet Virgil and other liter- 
ary masters, Latin achieved a dignity and tone rarely 
equalled by any other language. 

Latin has not been a spoken language since the end 
of the Middle Ages in the early 1500's. However, many 
Latin words helped shape modern scientific and legal 
terms. For example, the word gravity comes from the 
Latin word gravis, meaning heavy. The word verdict 
comes from the Latin words verus, meaning truth, and 
dicere, meaning to speak. The Roman Catholic Church 
still considers Latin its official language, though Mass is 
celebrated in the tongue of the local community. 


Structure 


Alphabet. The Latin alphabet was borrowed from the 
Greeks, probably through the Etruscans, an ancient peo- 
ple who lived in Italy. In classical times, Latin had 23 let- 
ters, but it lacked the j, u, and w of the English language. 
The Roman alphabet became the basis of most modern 
alphabets. See the World Book articles on Alphabet and 
on each letter of the English alphabet. 

Grammar. Latin belongs to the Indo-European family 
of languages and is therefore closely related to the 
Celtic, Germanic, Greek, Sanskrit, and Slavic languages. 
Like Greek, Latin is highly inflected—that is, changes in 
meaning are often indicated by changes in word end- 
ings. For an example of the inflections of a Latin noun, 
see Case (Cases in Latin). 


Development 


Latin was one of several related languages of ancient 
Italy. Others, such as Oscan and Umbrian, died out as 
the influence of Latin spread. 

In ancient times. Examples of the earliest Latin, 
which is sometimes called preliterary Latin, were pre- 
served in inscriptions and religious texts. During the 
200s and 100s B.C, Latin changed from a spoken lan- 
guage toa highly developed literary tongue. It reached 
its highest level of development in the Golden Age of 
Latin literature, from 106 B.C. to A.D. 14. Works of prose 
by Julius Caesar and Cicero, and the poetry of Virgil and 
Horace, set standards of excellence for future writers. 
See Latin literature (The Golden Age). 

A vernacular (common) form of Latin developed at the 
same time as literary Latin. It underwent many changes 
after the Golden Age. Inflections were simplified, and 
word order became more regular. The spread of Chris- 
tianity, plus invasions by Germanic tribes, contributed to 
the fall of the West Roman Empire in the 300s and 400s. 
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Some unusual Latin derivations 


antler, from antocularis, be- 
fore the eye 

bugle, from buculus, young 
bull 


chapel, from cappella, cloak 
hoosegow, from judicare, to 


shambles, from scamel/um, 
bench 

soldier, from solidus, gold 
coin 

sullen, from solus, alone 

travel, from trepalium, in- 


judge (through the Spanish strument of torture 
juzgado) (through the French 
pay, from pacare, to make travaille 
peace villain, from villanus, farm 
hand 


The Christians and the invaders changed Latin further by 
adding new words and meanings to the language. 

During the Middle Ages, the spoken Latin of the 
late Roman Empire developed into the Romance lan- 
guages, including French, Italian, Portuguese, Roma- 
nian, and Spanish (see Romance languages). At this 
time, a form of literary Latin called Medieval Latin was 
the language of the Christian church and of education. It 
ranked as an international tongue and was used by 
scholars in universities and religious schools through- 
out western Europe. 


Latin today 


In schools. Latin has been taught in schools since the 
Middle Ages, though its popularity has declined during 
the 1900's. Many educators believe the study of Latin 
trains a student to think precisely and to understand 
grammatical relationships. For example, students of 
Latin can derive the meanings of difficult English words 
based on their knowledge of Latin roots. In addition, a 
knowledge of Latin aids students in learning modern 
languages, especially the Romance languages. 

Latin and English. Scholars estimate that about half 
of all English words in current use are of Latin origin. 
Most of them were borrowed from Old French, and re- 
flect forms and meanings that Latin words had acquired 
in that language. But scholars also borrowed many 
words directly from Latin. Consequently, we have such 
words as /oyal and legal, both from the Latin legalis, 
meaning /egal. The form /oyal was borrowed from the 
French, with its new feudal meaning. 

The vast majority of English abstract words are Latin 
in origin. When we speak of the “power of liberty,” the 
“spirit of independence,’ or the “virtue of charity,” the 
two important words in each phrase are Latin. Many 
English scientific terms come from Latin. The title of 
every rank in the army, from private to general, has a 
Latin origin. Some common Latin idioms remain un- 
changed in English, including such phrases as persona 
non grata, ad infinitum, and P.S. (post scriptum). The 
richness and variety of the English language owe much 
to the contributions of Latin. 

Latin literature includes the essays, histories, 
poems, plays, and other writings of the ancient Romans. 
In many ways, it seems to be a continuation of Greek lit- 
erature, using many of the same forms. However, Latin 
literature also mirrored the life and history of ancient 
Rome. 


Characteristics of Latin literature 


Much Latin writing reflects the great interest the Ro- 
mans had in rhetoric, the art of speaking and persuad- 


ing. Public speaking had great importance for educated 
Romans, because most of them hoped for successful 
political careers. When Rome was a republic, effective 
speaking often determined who would be elected or 
what bills would be passed. After Rome became an em- 
pire, the ability to impress and persuade people by the 
spoken word lost much of its importance. But training in 
rhetoric continued to flourish and to affect styles of writ 
ing. A large part of rhetoric consists of the ability to 
present a familiar idea in a striking new manner that at- 
tracts attention. Latin authors became masters of this art 
of variety. 

Language and form. Latin is a highly inflected lan- 
guage, with many grammatical forms for various words, 
As a result, it can be used with a pithiness and brevity 
unknown in English (see Inflection). It also lends itself to 
elaboration, because its tight syntax holds even the 
longest and most complex sentence together as a logi- 
cal unit. Latin can be used with striking conciseness, as 
in the works of Sallust and Tacitus. Or it can have wide, 
sweeping phrases, as in the works of Livy and the 
speeches of Cicero. 

Latin lacks the rich poetic vocabulary that marks an- 
cient Greek poetry. Some earlier Latin poets tried to 
make up for this deficiency by creating new compound 
words, as the Greeks had done. But Roman writers sel- 
dom invented words. Except in epic poetry, they tended 
to use a familiar vocabulary, giving it poetic value by 
imaginative combinations of words and by rich sound 
effects. Rome's leading poets had great technical skill in 
the choice and arrangement of language. They also had 
an intimate knowledge of the Greek poets, whose 
themes appear in almost all Roman literature. 

Latin moves with impressive dignity in the writings of 
Lucretius, Cicero, or Virgil. It reflects the seriousness 
and sense of responsibility that characterized the ruling 
class of Rome during the great years of the republic. But 
the Romans could also relax and allow what Horace 
called the “Italian vinegar’ in their systems to pour fo! 
in wit and satire. 

Latin in translation. The best Latin literature has 
been translated into most major languages. Until the 
1900's, the majority of educated people in the West 
knew at least some Latin. Today, fewer people are famil- 
iar with the language, but an increasing number enjoy 
Latin literature through translations. 

Some translators paraphrase—that is, they try to keep 
the beauty and spirit of the original work without pro- 
viding the exact meaning of each phrase. During the d 
1600's and 1700's, a number of English poets translate 
much Latin poetry by paraphrasing. Perhaps the out- 
standing example was John Dryden's English version 0' 
the poems of Virgil, published in 1697. é 

Other translators provide literal translations, trying 
imitate exactly the writings of Latin authors. However i 
these translations lose much of the beauty and style tha 
made the originals such works of art. The chief value 0 
literal translations lies in helping students read Latin 
more easily. 


Early Latin literature 


Formal Latin literature began in 240 B.C., when a The 
Roman audience saw a Latin version of a Greek play. i 
adaptor was Livius Andronicus, a Greek who had bee! 


brought to Rome as a prisoner of war in 272 B.C. An- 
dronicus also translated Homer's Greek epic the Odys- 
sey into an old type of Latin verse called Saturnian, The 
first Latin poet to write on a Roman theme was Gnaeus 
Naevius during the 200's B.C. He composed an epic 
poem about the first Punic War, in which he had fought. 
Naevius’ dramas were mainly reworkings of Greek origi- 
nals, but he also created tragedies based.on Roman 
myths and history. 

Other epic poets followed Naevius. Quintus Ennius 
wrote a historical epic, the Annals (soon after 200 B.C), 
describing Roman history from the founding of Rome to 
his own time. He adopted Greek dactylic hexameter, 
which became the standard verse form for Roman epics. 
He also became famous for his tragic dramas. In this 
field his most distinguished successors were Marcus 
Pacuvius and Lucius Accius. These three writers rarely 
used episodes from Roman history. Instead, they wrote 
Latin versions of tragic themes that the Greeks had al- 
ready handled. But even when they copied the Greeks, 
they did not translate slavishly. Only fragments of their 
plays have survived. 

We know much more about early Latin comedy, be- 
cause we have 20 complete plays by Plautus and 6 by 
Terence. These men modelled their comedies on Greek 
plays known as New Comedy. But they treated the plots 
and wording of the originals freely. Plautus scattered 
songs through his plays and increased the humour with 
puns and jokes, plus comic actions by the actors. Ter- 
ence’s plays were more polite in tone, dealing with do- 
mestic situations. His works provided the chief inspira- 
tion for French and English comedies of the 1600s. 

The prose of the period is best known through On 
Agriculture (160 B.C.) by Cato the Elder. Cato also wrote 
the first Latin history of Rome and of other Italian cities. 
In addition, he was the first Roman to put his political 
speeches in writing as a means of influencing public 
Opinion. 

Early Latin literature ended with Gaius Lucilius, who 
Created a new kind of poetry in his 30 books of Satires 
(100s B.C), He wrote in an easy, conversational tone 
about books, food, friends, and current events. In the 
early A.D. 100s, Juvenal perfected the biting form of sat- 
HS - has served as a model for many later writers. See 

re. 


The Golden Age 


Latin literature was at its best from 81 B.C. to A.D. 17. 
This period began with the first known speech of Cicero 
and ended with the death of Ovid. 

The age of Cicero. Cicero was the greatest master of 
a Prose, He dominated Latin literature from about 80 
Bs Until his death in 43 B.C. Cicero’s many writings can 
be divided into four groups: (1) letters, (2) rhetorical trea- 
tises, (3) philosophical works, and (4) orations. His letters 
Provide detailed information about an important period 
T goman history and offer a vivid picture of the public 
es | private life among the Roman governing class. Cic- 
sane works on oratory are our most valuable Latin 
Hi "ces for ancient theories on education and rhetoric. 
2 potilosophical works were the basis of moral philos- 
Fp Y during the Middle Ages. His speeches inspired 
U any European political leaders and the founders of the 

nited States, 
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Julius Caesar and Sallust were outstanding historical 
writers of Cicero's time. Caesar wrote commentaries on 
the Gallic and civil wars in a straightforward style to jus- 
tify his actions as a general. Sallust adopted an abrupt, 
pointed style in his historical works. He wrote brilliant 
descriptions of people and their motives. 

The birth of lyric poetry in Latin occurred during the 
same period. The short love lyrics of Catullus have never 
been surpassed in emotional intensity. Catullus also 
wrote masterful poems that attacked his enemies. In his 
longer poems, he suggested beautiful images in rich, 
delicate language. 

In contrast, the poet Lucretius undertook to interpret 
the ideas of the Greek philosopher Epicurus. Lucretius’ 
work De rerum natura (55 B.C.) contains many majestic 
passages, It is a triumph of poetic genius over unpoetic 
matter. 

The most learned writer of the period was Varro. He 
wrote about a remarkable variety of subjects, from reli- 
gion to poetry. Unfortunately, only his writings on agri- 
culture and the Latin language survive in their complete 
form. 

The Augustan Age. The emperor Augustus took a 
personal interest in the literary works produced during 
his years of power from 27 B.C. to A.D. 14. This period is 
sometimes called the Golden Age of Latin Literature. 
Virgil published his pastoral Eclogues; the Georgics, 
perhaps the most beautiful poem ever written about 
country life; and the Aeneid, an epic poem describing 
the events that led to the creation of Rome. Virgil told 
how the Trojan hero Aeneas became the ancestor of the 
Roman people. Virgil also provided divine justification 
for Roman rule over the world. Although Virgil died be- 
fore he could put the finishing touches to his poem, it 
was soon recognized as the greatest work of Latin litera- 
ture. Critics still agree on this judgment. 

Virgil's friend Horace wrote Epodes, Odes, Satires 
and Epistles. The perfection of the Odes in content, 
form, and style has charmed readers for hundreds of 
years. The Satires and Epistles discuss ethical and liter- 
ary problems in an urbane, witty manner. Horace's Art of 
Poetry, probably published as a separate work, greatly 
influenced later poetic theories. It stated the basic rules 
of classical writing as the Romans understood them. 
After Virgil died, Horace was the leading poet of Rome. 

The Latin elegy reached its highest development in 
the works of Tibullus, Propertius, and Ovid. Most of this 
poetry is concerned with love (see Elegy). Ovid also 
wrote the Fasti, which describes Roman festivals and 
their legendary origins. Ovid's greatest work, the Meta- 
morphoses weaves various myths into a fast-paced, fas- 
cinating story. Ovid was a witty writer who excelled in 
creating lively and passionate characters. The Metamor- 
phoses was the best-known source of Roman mythology 
throughout the Middle Ages and the Renaissance. Itin- 
spired many poets, painters, and composers. 

In prose, Livy produced a history of the Roman peo- 
ple in 142 books. Only 35 survive, but they are a major 
source of information on Rome. 


Later Latin literature 


The Imperial Period. From the death of Augustus in 
AD. 14 until about 200, Roman authors emphasized style 
and tried new and startling ways of expression. During 
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the reign of Nero from 54 to 68, the Stoic philosopher 
Seneca wrote a number of dialogues and letters on such 
moral themes as mercy and generosity. In his Natural 
Questions, Seneca analysed earthquakes, floods, and 
storms. Seneca's tragedies greatly influenced the 
growth of tragic drama in Europe. His nephew Lucan 
wrote the Pharsalia (about 60), an epic poem describing 
the civil war between Caesar and Pompey. The Satyricon 
(about 60) by Petronius was the first Latin novel. Only 
fragments of the complete work survive. It describes the 
adventures of various low-class characters in absurd, ex- 
travagant, and dangerous situations, often in the world 
of petty crime. 

Epic poems included the Argonautica of Valerius 
Flaccus, the Thebaid of Statius, and the Punica of Silius 
Italicus. At the hands of Martial, the epigram achieved 
the stinging quality still associated with it. Juvenal bril- 
liantly satirized vice. 

Among prose writers, the historian Tacitus probably 
deserves first place. He painted an unforgettably dark 
picture of the early empire in his Histories and Annals, 
both written in the early 100s. His contemporary Sueto- 
nius wrote biographies of the 12 Roman rulers from Jul- 
ius Caesar to Domitian. The letters of Pliny the Younger 
described Roman life of the period. Quintilian com- 
posed the most complete work on ancient education 
that we possess. Important works from the 100s include 
the Attic Nights of Aulus Gellius, a collection of anec- 
dotes and reports of literary discussions among his 
friends; and the letters of the orator Fronto to Marcus 
Aurelius. The most famous work of the period was 
Metamorphoses, also called The Golden Ass, by Lucius 
Apuleius. This novel concerns a young man who is acci- 
dentally changed into a donkey. The story is filled with 
colourful tales of love and witchcraft. 

Later periods. Pagan Latin literature showed a final 
burst of vitality in the late 200's and 400's. Ammianus 
Marcellinus in history, Symmachus in oratory, and Au- 
sonius and Rutilius in poetry all wrote with great talent. 
The Mosella by Ausonius had a modernism of feeling 
that indicates effectively the end of classical literature as 
such. 

At the same time, other men laid the foundations of 
Christian Latin literature during the 300s and 400s. They 
included the church fathers Augustine, Jerome, and Am- 
brose, and the first great Christian poet, Prudentius. 

Related articles in World Book include: 


Ambrose, Saint Horace Plautus 
Apuleius, Lucius Jerome, Saint Pliny 
Augustine, Saint Juvenal Quintilian 
Caesar, Julius Livy Seneca, Lucius 
Cato Lucretius Annaeus 
Catullus, Gaius Marcus Aurelius Suetonius 
Valerius Martial Tacitus, Cornelius 
Cicero, Marcus Ovid Terence 
Tulli Petronius Virgil 


Classicism (Rome) 


Latitude describes the position of a point on the 
earth's surface in relation to the equator. Latitude is one 
of the two grid coordinates that can be used to locate 
any point on the earth. The other coordinate is longi- 
tude. 

The latitude of a point is measured in terms of its dis- 
tance from the equator toward one of the earth's poles. 
Latitude is measured in degrees. Any point on the equa- 


tor has a latitude of zero degrees (written 0°). The North 
Pole has a latitude of 90° north and the South Pole hasa 
latitude of 90° south. These dimensions are sometimes 
written +90° and —90°. Degrees of latitude are divided 
into 60 minutes ('), and the minutes each consist of 60 
seconds |"). 

All points on the earth's surface that have the same 
latitude lie on an imaginary circle called a parallel of lati: 
tude. The distance between two parallels that are 1° 
apart is about 60 nautical (sea or air) miles, or 69 statute 
(land) miles or 111 kilometres. This length of 1° of lati- 
tude varies from 59.7 nautical miles near the equator to 
60.3 nautical miles near the poles. The variation results 
because the earth is not a perfect sphere. A difference in 
latitude of 1 minute equals about 1 nautical mile. 

See also Longitude; Equator; Map; Climate (Differ- 
ences in latitude); Star (Measuring direction and posi- 
tion). 

Latium was an area in the central part of ancient Italy. 
It was located in the same general area as the present 
province of Latium (see Italy [political map). Its chief cit 
ies fought the Romans from 340 to 338 B.C. The Romans 
won, and Latium became part of the Roman territory. 
The people were given partial Roman citizenship. The 
Latin language was named after Latium. 

Latrobe, Benjamin Henry (1764-1820), was the first 
important professionally trained architect to practise in 
the United States. He established the neoclassical style 
for the new federal government buildings in Washing- 
ton, D.C. He also introduced the Greek Revival style into 
the United States. The Bank of Pennsylvania (1800), de- 
signed by Latrobe, became the first building in the na- 
tion to extensively feature elements of ancient Greek ar- 
chitecture. 

Latrobe was born near Leeds, England. He began to 
practise architecture in England but moved to the 
United States in 1796. He designed the Bank of Pennsyl- 
vania in Philadelphia and the Philadelphia waterworks 
(1801), which featured a steam engine to raise the water 
level of the Schuylkill River. 

In 1803, President Thomas Jefferson appointed La- 
trobe Surveyor of the Public Buildings of the United 
States, From 1803 to 1812, Latrobe worked on the US. 
Capitol in Washington, D.C, and was responsible for 
much of its design. He also designed the U.S. Customs 
House (1809) in New Orleans as well as many private 
houses. He also helped Jefferson with the plans for the 
University of Virginia. From 1815 to 1817, Latrobe di- ië 
rected the reconstruction of the Capitol and other bui! 
ings that had been destroyed during the War of 1812. 
Latrobe's masterpiece is the Basilica of the Assumption 
(1821) in Baltimore. r 
La Trobe, Charles Joseph (1801-1875), became st 
perintendent of the Port Phillip district in Australia in 
1839. The settlement was then governed as part of Ne f 
South Wales. La Trobe advocated that it should be seP 
rated from New South Wales. In 1851, the Port Phillip 
district became the separate colony of Victoria. La a 
was lieutenant governor of the new colony from fs 

1854. He did much for the growing colony. He estal i 
lished a firm system of local government. When he id 
tempted to introduce a system of licence fees for go 
mining, many miners revolted against the system. 
Trobe was born and educated in London. 


La Trobe Valley, in Victoria, is one of Australia’s 
most productive river valleys. South of the La Trobe 
River, large deposits of brown coal have been devel- 
oped as a major source of Victoria's electricity supply. 
Power stations in the valley produce nearly nine-tenths 
ofthe state's electricity, The La Trobe Valley's coal re- 
serves exceed 17,000 million metric tons. The coal de- 
posits are at least 60 metres thick and lie close to the 
surface. The seams can be worked without difficulty by 
opencast methods. Opencast mining scars the land- 
scape, but the natural beauty can be restored. 

The main towns in the valley are Moe, Morwell, and 
Traralgon. The main industries are power stations, bri- 
quette works, and pulp and paper mills. 
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Brown coal is easily mined 
by the opencast method in 
Australia's La Trobe Valley in 
Victoria. The excavated coal 
passes along a conveyor to 
the rear of the machine, from 
where it is transported to 
nearby power stations. 


Latter Day Saints, Reorganized Church of 
Jesus Christ of, is a Christian denomination that orig- 
inated in the United States in the early 1800's. The Reor- 
ganized Church bases its teachings on the Bible. Its 
scriptures include the Book of Mormon, a narrative of 
God's dealings with early peoples of the Western Hemi- 
sphere; and Doctrine and Covenants, a book of modern 
revelation and present-day church instruction. The Reor- 
ganized Church stresses personal virtue, family rela- 
tions, and responsibility for neighbour and community. 
The Reorganized Church traces its origin to the 
Church of Jesus Christ of Latter-day Saints, which was 
founded in 1830 in America by Joseph Smith, Jr., and his 
associates. After Smith and his brother were killed in 
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Imagi n 
magine a series of lines running around the earth parallel to the equator, 
rth's surface lies on 


si ` 
uch a line. It shows the position of that spot in relation to the equator. 


above. These are lines of latitude. Every point on the eal 


Point one arm at the North Star and the other at the 
horizon. The number of degrees of the angle be- 
tween your arms is about the latitude where you are. 
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1844, many of the denomination’s members accepted 
Brigham Young, one of Smith's followers, as the new 
leader of the church. But some people believed the 
leadership belonged to direct descendants of Smith, 
They began to reorganize in the 1850's, and adopted the 
denomination’s present name in the 1860's. Church pres- 
idents of the Reorganized Church have all been direct 
descendants of Joseph Smith, Jr. 

See also Mormons; Smith, Joseph; Young, Brigham. 
Latter-day Saints, The Church of Jesus Christ 
of. See Mormons. 

Latvia is a European nation that regained its independ- 
ence in 1991, after more than 50 years of forced annexa- 
tion to the Soviet Union. Latvia lies on the eastern shore 
of the Baltic Sea, It had been independent from 1918 to 
1940, when the Soviet Union occupied it and made it 
one of the 15 republics of the Soviet Union. 

Latvia covers 64,100 square kilometres. For Latvia's 
total population, see the Facts in brief table with this ar- 
ticle. Riga is Latvia's capital and largest city. The coun- 
trys formal name in Latvian, the official language, is Lat- 
vijas Republika (Republic of Latvia). 

Government. Latvia has a 100-member legislature 
called the Saeima. The people elect the members to 
three-year terms. The legislature elects a president of 
Latvia to a term of two years and three months. The 
president serves as the ceremonial head of state and, 
with the approval of the legislature, chooses a prime 
minister and a cabinet. The prime minister heads the 
government. The prime minister and cabinet carry out 
government operations. For purposes of local govern- 
ment, Latvia is divided into 32 administrative regions. 

People. About 52 per cent of the people of Latvia are 
Latvians, also called Letts. They are ethnically related to 
the Lithuanians and have their own culture and lan- 


Symbols of Latvia. The Latvian flag dates back to the 1200s, 
when it served as a banner in battle for one of the original Lat- 
vian tribes. The symbols on Latvia's coat of arms~a rising sun, a 
red lion, and a silver griffin (mythological creature)—stand for 
the three original provinces of Latvia. 


guage. Russians, who speak the Russian language, make 
up about 34 per cent of the population of Latvia. Bela- 
rusians make up about 5 per cent of Latvia's population, 
Poles and Ukrainians each account for about 3 per cent, 
and Lithuanians and Jews together account for approxi- 
mately 2 per cent. Most Jews who lived in Latvia during 
World War Il (1939-1945) were killed by the Nazis. 

The influence of the Latvians in their own country de- 
clined after the Soviet take-over in 1940. Previously, Lat- 
vians had made up about 75 per cent of the population. 
But many thousands were killed or driven from Latvia 
during World War Il or sent to Siberia after the war. 
Others escaped to the West. Some Latvians were kept 
out of Latvia by the Russians. Thousands of Russians mi- 
grated into Latvia after World War II. 

The Latvian language is one of the oldest in Europe. It 
is related to Sanskrit, a language of ancient India. After 
the Soviet take-over, all Latvians had to learn Russian, 
which the Soviet Union made the official language of 
Latvia. 

During most of the era that Latvia was under Soviet 


Riga, Latvia, lies on the Western Dvina River, south of the Gulf of Riga. It is the capital and largest 
city of Latvia. Riga is also an important shipping and industrial centre. 


Facts in brief about Latvia 


Capital: Riga. 

Official Language: Latvian. 

Official Name: Latvijas Republika (Republic of Latvia). 

Area: 64,600 km’. Greatest distances—north-south, 270 km; east- 
west, 450 km. Coastline—472 km. 

Elevation: Highest—Gaizina Mountain, 311 m. Lowest—sea level 
along the coast. 

Population: Estimated 1996 population—2,643,000; density, 41 
people per km’; distribution, 73 per cent urban, 27 per cent 
tural. 1989 census—2,680,029. Estimated 2001 population— 
2,646,000. 

Chief products: Agricu/ture—barley, flax, oats, potatoes, rye. 
Manufacturing—electrical equipment, machinery, primary 
metals, food products, transportation equipment. 

Money: Currency unit—lat. One lat = 100 santimi. 


control, Russian was spoken as the first language in 
many government and business offices. It was also the 
primary language of most newspapers and TV pro- 
grammes. However, in 1989, Latvian again became the 
land's official language. Since then, Latvian has been the 
first language in government and business offices, and 
in much of the media. 

About 70 per cent of the Latvian people live in urban 
areas. Many of the city dwellers have flats in modern 
buildings constructed after World War II. Thousands of 
the city people moved from rural areas to the cities to 
work in various industries. Many of Latvia's rural people 
work on dairy and cattle farms. 

Latvians generally wear Western-style clothing, but 
many wear colourful national costumes during holiday 
festivals. Latvians have a rich tradition of folklore, espe- 
cially folk songs. Choral singing is popular, and the peo- 
ple take part in a number of annual song festivals. Latvi- 
ans enjoy ballet, drama, and opera and participate in a 
variety of sports. Basketball and soccer are especially 
popular sports. 

From 1940 to 1988, the Soviet Union restricted reli- 
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Traditional Latvian costumes are worn on special occasions, 
such as the song and dance festival shown above. Latvians gen- 
erally dress in Western-style clothes. 


gion in Latvia by permitting religious services but no re- 
ligious teaching. The Soviet Union also discouraged the 
people from going to church. For example, church at- 
tendance barred people from good educational and job 
opportunities. In 1988, most restrictions on religion in 
Latvia were ended. In 1990, the Soviet Union ended all 
its restrictions on religion. Most of the people of Latvia 
belong to the Lutheran or Roman Catholic, or Russian 
Orthodox churches. 

Almost all the people of Latvia can read and write. Lat- 
via has 10 universities, the largest of which is the Latvian 
P. Stuchka State University in Riga. 
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Land and climate. Latvia, Estonia, and Lithuania are 
often called the Baltic States. They make up a region that 
forms part of the large coastal plain of northern Europe. 
Latvia consists chiefly of low hills and shallow valleys. It 
has many small lakes and swamps. Forests cover about 
40 per cent of the land. The highest point is a hill in cen- 
tral Latvia that rises 312 metres above sea level. 

Latvia's chief river is the Western Dvina (Daugava in 
Latvian). It flows northwest from Belarus through central 
Latvia and empties into the Gulf of Riga. Latvia has about 
472 kilometres of coastline. Many of its beaches are 
popular resort areas. 

Temperatures in Latvia range from about —7° to 
—3° Cin January to 16° to 18° C in July. Latvia receives 
about 50 to 80 centimetres of rain annually. 

Economy. Manufacturing makes up about three- 
quarters of the value of production in Latvia. Latvia's 
chief industries produce electronic equipment, house- 
hold appliances, machinery, and processed foods and 
metals. Latvia produces buses, railway carriages, and 
steel, which is used to manufacture agricultural machin- 
ery. It also has a large fishing fleet. Heavy industrial de- 
velopment has caused pollution of lakes, rivers, and the 
Baltic Sea. Riga is Latvia's main industrial centre. Other 
centres of manufacturing in Latvia include Daugavpils, 
Kuldīga, Liepaja, Limbaži, and Rēzekne. 

Agriculture accounts for less than a fifth of the value 
of production in Latvia. Farm products include barley, 
flax, oats, potatoes, and rye. Many farmers work on dairy 
and cattle farms. From 1940 to the late 1980's, the Soviet 
government owned Latvia's farms. In the late 1980's, the 


Latvia gained independence from the Soviet Union in Sep- 
tember 1991. Shortly before independence, workers in Riga re- 
moved a public statue of Soviet hero Lenin from its pedestal. 
They then demolished the pedestal, above. 


government began to allow people to start private farms 
and businesses. Today, most farms are privately owned, 

History. People lived in what is now Latvia as early as 
7000 or 8000 B.C. They were forced out about the time of 
Christ by invaders who became the ancestors of the Lat- 
vians. In time, these people established trade with 
Arabs, Estonians, Lithuanians, Romans, and other 
groups, and developed their own language and culture, 

The Vikings raided Latvia during the A.D. 800s, and 
Russian forces attacked Latvia several times in the 900s, 
The Teutonic Knights, an organization of German cru- 
saders, invaded Latvia during the 1200's, War between 
the Latvians and the Knights lasted until the late 1200s, 
when the Latvians surrendered. See Teutonic Knights, 

For more than 200 years, the Teutonic Knights gov- 
erned Latvia as part of a larger state called Livonia, But 
by 1562, most of Latvia had come under the rule of Po- 
land and Lithuania. A German-ruled duchy was also es- 
tablished there. Sweden conquered northern Latvia in 
1621, and Russia took control of this area in 1710. By 
1800, Russia ruled all of Latvia. 

During the late 1800's, the Latvians began to organize 
an independence movement. This movement became 
stronger in the early 1900's as Russian and German au- 
thority declined in Latvia. On Nov. 18, 1918, just after the 
end of World War |, Latvia proclaimed itself independ- 
ent. Russia and Germany tried to keep control of the 
new nation, but they finally recognized Latvia's inde- 
pendence in 1920. 

In 1922, Latvia adopted a constitution that established 
a democratic form of government. The new democratic 
government passed land reform laws that broke up the 
large estates owned by a few wealthy people. The gov- 
ernment divided this land into small farms and distrib- 
uted the farms among the people. In 1936, during the 
Great Depression, Latvian democracy suffered a setback 
The president seized power and reduced the role of 
parliament and the rights of the nation’s political parties. 

In 1939, shortly before World War II began, the Soviet 
Union and Germany agreed secretly to divide much of 
eastern Europe between themselves. The Soviet Union 
had been formed in 1922 under Russia's leadership. The 
Soviet Union forced Latvia to sign a treaty under which 
the Soviets built military bases in Latvia. Soviet troops 
occupied Latvia in June 1940, and Latvian Communists 
took over the government. In August, Latvia became 
part of the Soviet Union. b 

German forces invaded Latvia in 1941. They occup! 
Latvia until 1944, when Soviet troops recaptured it. 
Many Latvians who tried to prevent the Soviet Union 
from taking over their country were either killed or de- 
ported. 

Life in Latvia changed greatly under the Soviets. The 
Soviet Union established a powerful Communist gov" 
ernment and took control of all industry and land. The 
Communist Party became Latvia's only legal political J 
party. In addition, a growing number of Russian immr 
grants reduced the influence of the Latvian culture an 
language. Continuing Russian immigration has thee 
ened to make the Latvians a minority in their own fan i 

Through the years, Latvians expressed their nation 
spirit and opposition to Soviet rule. Latvian nationalism 
became especially strong during the mid-1980s, when 
Soviet leader Mikhail Gorbachev began calling for 


ed 


greater openness of expression in the Soviet Union. In 
1988, Latvian reformers established the Popular Front— 
also called the People’s Front—a large non-Communist 
organization. In the late 1980's, the government of the 
republic agreed to restore the national Latvian flag and 
anthem—which had been banned—and allowed free- 
dom to the press and to religious groups. It also 
changed the official language of the republic from Rus- 
sian to Latvian. 

In late 1989, Latvia ended the Communist Party's mo- 
nopoly and began to establish a multiparty political sys- 
tem. Parliamentary elections were held early in 1990. On 
May 4, 1990, parliament declared the restoration of Lat- 
vian independence and called for a gradual separation 
from the Soviet Union. The Soviet government called 
the declaration illegal. In January 1991, commandos of 
the Soviet Interior Ministry raided the headquarters of 
the Latvian Interior Ministry, killing four people. In Au- 
gust 1991, several conservative Communist officials 
failed in an attempt to overthrow Gorbachev and take 
over the Soviet central government. During the up- 
heaval that followed, the Latvian parliament declared in- 
dependence. In September, the Soviet government rec- 
ognized Latvia's independence. In December, the Soviet 
Union was dissolved. 

In elections held in 1993, Russian nationals living in 
Latvia were not permitted to vote. The problem of civil 
rights and citizenship for Russian immigrants was an im- 
portant issue in the election campaign. Twenty-seven 
per cent of the seats in parliament were won by radical 
Nationalist parties. Parliament chose Guntis Ulmanis as 
president. 

See also Baltic States; Riga. 

Laudanum. See Opium (History). 

Laughing gas. See Nitrous oxide. 

Laughing jackass. See Kookaburra. 

Laughton, Charles (1899-1962), was an English-born 
actor, He won fame both in England and the United 
States for his strong character roles. 

_laughton made his stage debut in London in 1926 and 
his feature film debut in 1929. He acted in 52 films. 
Laughton achieved fame in the 1930 for a series of Brit- 
ish films, notably The Private Life of Henry VII (1933), for 
which he won the Academy Award for best actor, and 
Rembrandt (1936). His most celebrated performances 
came in the Sign of the Cross (1932), The Barretts of 
Wimpole Street (1934), Ruggles of Red Gap (1935), Les 
Misérables (1935), Mutiny on the Bounty (1935), The 
Hunchback of Notre Dame (1939), The Suspect (1945), 
Hobson's Choice (1954), Witness for the Prosecution ° 
(1958), Spartacus (1960), and Advise and Consent (1962). 
Laughton directed one film, the allegorical suspense 
drama The Night of the Hunter (1955). 

Laughton was born in Scarborough, North Yorkshire. 
He became a U.S. citizen in 1950. 

Launceston (pop. 66,286) is the second largest city in 
the Australian island state of Tasmania. It stands at the 
head of the Tamar River, about 65 kilometres from the 
Northern coast, in a valley sheltered in the south by high 
Mountains. By road, it is about 200 kilometres north of 
Hobart. Launceston has old-world buildings set among 
Parks and gardens. But it is also a thriving industrial cen- 
tre in one of the richest farming areas in Tasmania. It has 
Woollen mills and railway workshops. It exports wool, 
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apples, vegetables, minerals, and timber. An aluminium 
plant at Bell Bay, 48 kilometres north of the city, refines 
bauxite from Weipa, in Queensland. A hydroelectric 
power station at Trevallyn supplies electric power for 
the state grid. 

Tourist attractions in the area include the Federal 
Country Club-Casino, the Penny Royal World, the Cata- 
ract Gorge, the Waverley Woollen Mills, and the Queen 
Victoria Museum and Art Gallery. Several fully restored, 
stately country homes, such as Entally House, Franklin 
House, and Clarendon, are open to the public. 
Launching. See Guided missile (Launching equip- 
ment); Rocket; Ship (Launching and outfitting a ship); 
Space exploration. 

Launfal, Sir, was a knight of King Arthur's Round 
Table in medieval British legend. He was the hero of 
several literary works. The earliest-known one, Lai de 
Lanval, was written in the late 1100's by the French poet 
Marie de France. In this story, Launfal falls in love with a 
beautiful fairy. She gives him wealth and happiness but 
makes him promise not to reveal their source. 

The American poet James Russell Lowell wrote the 
best-known modern story of Launfal, The Vision of Sir 
Launfal (1848). In this tale, Launfal dreams of searching 
for the Holy Grail, the cup that Jesus Christ used at the 
Last Supper. Launfal does not find the Grail, but he 
learns its meaning when he helps a starving leper, who 
teaches him that the Grail symbolizes charity and mercy. 
Laura Ingalls Wilder Award is an American literary 
award. The award is presented to any author or illustra- 
tor published in the United States who has made “a last- 
ing and substantial contribution’ to children’s literature. 
The Association for Library Service to Children, a divi- 
sion of the American Library Association, selects the 
winner. The award was established in 1954 to honour 
Laura Ingalls Wilder, an American author best known 
for her ‘Little House’ series. The award, a bronze medal, 
depicts Wilder as a child holding a doll. The award was 
given every five years from 1960 to 1980. Since 1980, it 
has been given every three years. 

Laureate. See Poet laureate. 

Laurel is the name of several types of trees and shrubs 
with spear-shaped evergreen leaves. The original laurel 
or true laurel is also called bay or sweet bay and origi- 
nates in the Mediterranean region. Its dried leaves are 
used in cooking. See Bay tree. 

Spotted laurels are native to Eastern Asia. They are 
planted in city areas because their large, glossy leaves 
are tolerant of pollution. 

Cherry laurels have pointed evergreen leaves mid- 
green above and pale 
green below. They have 
white, upright flower 
spikes. They are excellent 
for hedging. 

Scientific classification. 
The true laurel belongs to the 
laurel family, Lauraceae. It is 
Laurus nobilis. Spotted laurels 
belong to the dogwood family, 
Cornaceae. Cherry laurels be- 
long to the rose family, Ro- 
saceae. 

See also Avocado; Cam- 
phor; Cinnamon. 
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Laurel, Jose Paciano (1891-1959), a lawyer and politi- 
cian, served as president of the Philippines in the gov- 
ernment set up by the Japanese in 1943. At the end of 
World War Il, when the Americans returned to the Phil- 
ippines in 1945, he fled to Tokyo. He was jailed at Su- 
gamo prison for two years. In 1949, he ran for the presi- 
dency of the Philippines against Elpidio Quirino. He lost 
narrowly amid charges of collaboration with the Japa- 
nese. In 1951, he was elected to the Senate. 

Laurel was born in Tanawan, in Bantangas province of 
the Philippines. He studied law at the University of the 
Philippines and took his doctorate degree at Yale Uni- 
versity in the United States in 1920. He served as a Sena- 
tor from 1925 to 1931. He was secretary of justice when 
war broke out in 1941. 

Laurel and Hardy were the most popular comedy 
team in American cinema history. Stan Laurel (1890-1965) 
played a timid little dimwit. He continually exasperated 
his partner, Oliver (Ollie) Hardy (1892-1957), who played 
a fat, bullying know-it-all. The team starred in more than 
60 short films and 27 feature films from 1926 to 1952. Un- 
like most stars of the silent film era, Laurel and Hardy 
also made successful sound films. One of them, The 
Music Box (1932), won an Academy Award as best com- 
edy short subject. 

Laurel, whose real name was Arthur Stanley Jefferson, 
was born in Ulverston, England, and began his career in 
music hall. He moved to the United States in 1910 and 
made his first film in 1917. Oliver Norvell Hardy was 
born in Harlem, Georgia, U.S.A. He made his first short 
comedies in 1913 and moved to Hollywood in 1918. Lau- 
rel and Hardy first teamed up in 1926 in Putting Pants on 
Philip, which was released in 1927. Their later films in- 
cluded Babes in Toyland (1934), Sons of the Desert 
(1934), Way Out West (1937), and Blockheads (1938). 
Laurence, Margaret (1926-1987), was a Canadian 
novelist, short-story writer, and essayist. She is best 
known for her vivid and sympathetic portraits of wo- 
ment in her fiction. Such portraits appear in her five nov- 
els set in the fictional prairie town of Manawaka. The 
novels are The Stone Angel (1964), A Jest of God (1966), 
The Fire-Dwellers (1969), A Bird in the House (1970) and 
The Diviners (1974). Laurence was born Jean Margaret 
Wemyss in Neepawa, Manitoba. 


‘Scene from He/pmates (1931) 


Laurel and Hardy formed a famous film comedy team. Hardy, 
left, played a blustery character. Laurel was his foolish partner. 


In the Park (1924), an oil painting on canvas; National Galley 
of Art, Washington, D.C. 


A Laurencin painting portrays a group of young women in 
casual poses. The pale colours are typical of the artist's style. 


Laurencin, Marie (1885-1956), was a French painter 
and designer. Her best-known paintings portray young 
upper-class women, often during moments of leisure. In 
the 1920s, Laurencin created a slender, long-waisted fe 
male type that contributed to the flapper fashions of that 
period. Laurencin painted in a decorative style she easily 
adapted to commercial art. She became a successful de 
signer of book illustrations, stage sets, wallpaper, tex 
tiles, and women's clothing. 

Laurencin was born in Paris. In the early 1900s, she 
became part of a circle of modern artists that included 
Pablo Picasso and Henri Matisse. Laurencin was an ille- 
gitimate child and never learned her father's identity. 
Some scholars believe her paintings of single figures 0 
women and women in small groups indicate a sense 0' 
isolation and an antimale attitude. 

Laurentian Plateau. See Canadian Shield. ; 
Lausanne (pop. 125,004; met. area pop. 258,071) Fe 
city in western Switzerland, on the north shore of Lake 
Geneva. For the location of Lausanne, see Switzerlan! 
(map). Lausanne is a major centre of tourism and the 
commercial and industrial centre of its region. The o 
also serves as the capital of the canton (state) of van S 
is the home of the Federal Tribunal, Switzerland's hig 
est court. idges 

Lausanne is a hilly city with steep roads. Huge bri pi 
connect some of the hills. Lausanne’s landmarks inc ‘d 
a medieval castle and a medieval Gothic cathedral v 
beautiful stained glass windows. Its many industries ! 


clude printing, woodworking, and the manufacture of 
chemicals, metal products, and radios. 

Roman soldiers established a colony on the site of 
what is now Lausanne in about 50 B.C. The Swiss city of 
Bern conquered Lausanne and the rest of Vaud in 1536. 
Vaud gained independence in the late 1700s. In 1803, it 
joined the union of Swiss cantons called the Swiss Con- 
federation. 

Lausanne, Treaty of. See Greece (World War I). 
Laussedat, Aimé. See Photogrammetry. 

Lava is molten rock that pours out of volcanoes or from 
cracks in the earth. It comes from deep in the earth 
Where the heat is great. There, it is called magma. When 
lava first comes to the surface it is red hot, reaching 
temperatures from 7 to 12 times hotter than boiling 
water. 

Properties of lava. Lava is a solution of silicate min- 
erals (see Silica). It is similar to the hot liquid that would 
result if granite or basalt were melted, When lava cools 


ite ot, fiery lava may reach temperatures from 7 to 12 times 
is hot as boiling water. The photograph above shows lava flow- 
9 from Nyiragongo, a volcano in eastern Zaire. 
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Lausanne, Switzerland, is a 
famous tourist centre. The city 
is built on hills nestled along 
the northern shore of beauti- 
ful Lake Geneva. 


rapidly, only a few crystals can form. The lava hardens 
into a rock that contains large amounts of natural glass. 

The volcanoes or earth fissures (cracks) that contain 
the lava are sometimes explosive. From time to time they 
blow out large quantities of dust and rock fragments 
that form layers between lava flows. Some types of lava 
contain large amounts of dissolved gases. As the gases 
expand, they are trapped in the lava, and form many 
bubbles. Pumice is a type of lava that contains many 
bubbles (see Pumice). 

Lands that were once covered with lava often become 
quite fertile after weathering has broken the lava into 
fine soil. Some lavas, such as a glassy lava called perlite, 
are heated in furnaces. They expand into a frothy mate- 
rial used to manufacture lightweight concrete. 

Kinds of lava. There are two kinds of lava. One kind, 
called aa, is viscous (sticky) and moves slowly. The other 
kind, called pahoehoe, is so fluid that when it first 
erupts it flows down the side of a volcano faster than a 


Cooling lava hardens into various formations. Highly fluid lava 


forms smooth, folded sheets of rock, such as those found in the 
Galapagos Islands, above. Stickier lava produces jagged sheets. 
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Glassy rock results from lava 
that cools and hardens so 
quickly that only a few crystals 
can form. 


Spongelike rock forms from 
lava with a high gas content. 
As such lava cools, it traps the 
gases and creates bubbles. 


person can run. Both kinds cool at the surface first, 
forming a solid crust over a liquid core. 

Sometimes the liquid lava inside the crust cracks the 
hardened lava surface into many rough blocks that drag 
and tumble along as the lava creeps down the side of 
the volcano. At other times, the lava breaks a hole 
through the rocky crust and flows through, leaving a 
huge lava cave or tunnel. The surface of such lava is cov- 
ered with many wrinkles. 

Location of lava beds. Many regions of the earth 
consist of piled-up sheets of lava. The islands of Hawaii 
are a chain of volcanoes built mostly of lava. The moun- 
tain belt of southern Mexico, with its hundreds of volca- 
noes, also has a great lava pile. 

See also Igneous rock; Rock (Igneous); Volcano. 
Laval, Pierre (1883-1945), was a French politician who 
collaborated with the Germans during World War II 
(1939-1945). After the Germans invaded France in May 
1940, Laval urged surrender. He held office in the Vichy 
government and succeeded Henri Pétain as premier of 
Vichy France in April 1942 (see Pétain, Henri Philippe; 
Vichy). After Germany surrendered in 1945, Laval was 
handed over to the new French government and was 
convicted of treason. He swallowed poison in a suicide 
attempt on the day of his 
execution, but was revived 
and shot by a firing squad. 

Laval was born in Au- 
vergne province in south- 
ern France. He studied at 
the universities of Lyon 
and Paris. In 1914 he was 
elected to the French 
Chamber of Deputies, and 
after World War | began to 
rise in politics. He held sev- 
eral cabinet posts and was 
premier twice. In 1935, as 

premier, he shared in the 
Hoare-Laval Agreement, 
proposing that France and Britain negotiate peace be- 
tween Italy and Ethiopia. In 1938 he supported the Mu- 
nich Agreement, giving Germany part of Czechoslova- 
kia. 

Lavender is the name of about 20 species of small 
bushes that bear fragrant flowers and leaves. Lavender 
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belongs to the mint family. It grows wild in Mediterra- 
nean countries and is widely cultivated. 

Lavender bushes grow from 90 to 120 centimetres 
high. They have long, narrow, pale-green leaves and 
pale-purple flowers. This shade of purple is called /aven- 
der after the flowers. The flowers grow in clusters 
around the stem. When 
dried, they keep their fra- 
grance for a long time. 

Lavender comes from a 
Latin word that means to 
wash. This name may have 
been used because the an- 
cient Romans used the 
leaves and flowers of the 
plant to scent their bath- 
water. Women once rou- 
tinely stored dried laven- 
der flowers with their 
linens and clothing. Today, 
the dried flowers are used 
in fragrant sachets (pow- 
ders) and potpourris (mix- 
tures). The flowers also are 
distilled to make an oil that 
is used in some perfumes. 

Scientific classification. Lavender bushes belong to the 
mint family, Labiatae (Lamiaceae), and make up the genus La- 
vandula. 

See also Mint; Perfume. 

Laver, Rod (1938- _), is one of the leading tennis 
players of all time. He was born the year that Don Budge 
became the first man to win the Australian, British, 
French, and United States championships. In 1962, Laver 
became the only man to equal Budge's feat. In 1969, 
Laver again won the grand slam of tennis. He was the 
first player to do so twice. 

Rodney George Laver was born in Rockhampton, 
Australia, and played in four winning Australian Davis 
Cup teams. He lost two Davis Cup matches in 1959 but 
won all six of his singles events in the 1960, 1961, and 
1962 Davis Cup finals. Laver became a professional i 
player in 1963. 

Laveran, Charles Louis Alphonse (1845-1922), a 
French Army surgeon, discovered the parasite that 
causes malaria. He also made other contributions to the 
knowledge of tropical diseases. He received the 1907 
Nobel Prize for medicine. A 

In Algeria, in 1880, Laveran recognized the malaria 
parasite in the blood of soldiers suffering from the dis- 
ease. As early as 1884, he became convinced that mos- 
quitoes played an important part in spreading the dis- 
ease. In 1892, he described several species of trypano- 
somes, the parasites that cause sleeping sickness. 

Laveran was born in Paris and served as a military SU" | 
geon for 29 years. He retired from the army in 1907 an 
became director of the Honorary Service of the Pasteur 
Institute in Paris. j 
La Vérendrye, Sieur de (1685-1749), Pierre Gaultier 
de Varennes, was a French-Canadian fur trader and eX 
plorer. In 1731, La Vérendrye, three of his sons, anda J 
nephew set out from Montreal, Canada, to find an over 
land route to the Pacific Ocean. They got as far west aS 
what are now Saskatchewan in Canada and the Dakotas 
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in the United States by 1738. Two of the sons may have 
reached the Rocky Mountains in 1742. Along the way, La 
Vérendrye established outposts that served as forts and 
fur-trading stations, and he claimed much land for the 
French king. He returned to Montreal in 1743. 

La Vérendrye was born in Trois-Riviéres, Quebec. He 
served in the French Army in Canada and France before 
he began exploring. 

Lavery, Sir John (1856-1941), an Irish painter, became 
well known for his portraits of women. His most famous 
portraits include Miss Mary Burrell and Mrs. Lavery 
Sketching. Lavery was born in Belfast. He was appren- 
ticed to a painter-photographer in Glasgow. Later, he 
studied art in Glasgow, London, and Paris. 

Lavin, Mary (1912- _), is an American-born writer of 
novels and short stories set in an Irish background. Her 
book of short stories Tales From Bective Bridge won the 
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Antoine Laurent Lavoisier, 
French chemist of the 1700s, 
| demonstrates his experiment 
to determine the composition 
of air. Lavoisier is regarded as 
the founder of modern chem- 


istry. 


James Tait Black Memorial Prize in 1943. Her other 
books of short stories include The Long Ago (1944) and 
A Single Lady (1951). The House in Clewe Street (1945) 
and Mary O'Grady (1950) are novels. Mary Lavin was 
born at East Walpole, Massachusetts, U.S.A. She moved 
to Ireland when she was 10, and studied at the National 
University of Ireland. 
Lavoisier, Antoine Laurent (1 743-1794), a French 
chemist, was the founder of modern chemistry. 
Lavoisier carefully measured the weights of sub- 
stances involved in chemical reactions. In 1772, he 
began a series of experiments that demonstrated the na- 
ture of combustion (burning). He concluded that com- 
bustion results from the union of a flammable material 
with a newly discovered gas, which he called oxygen. 
Lavoisier published his findings in his Elementary Trea- 
tise on Chemistry (1789). 


The Tennis Party (1926) by Sir John Lavery captures the atmosphere of a women's tennis 
Vvery's paintings often featured women. 


game. 
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With French astronomer and mathematician Pierre 
Simon Laplace, Lavoisier conducted experiments on res- 
Piration in animals. Their studies demonstrated a simi- 
larity between common chemical reactions and the 
Processes that occur in living organisms. These experi- 
ments provided the foundation for the science now 
known as biochemistry. Lavoisier also helped develop a 
system for naming chemical substances based on their 
composition. This system is still in use. 

Lavoisier was born in Paris. He received ari excellent 
education and developed an interest in all branches of 
science, especially chemistry. He was elected to the 
French Academy of Sciences in 1768. 

Lavoisier was arrested in 1793 by the leaders of the 
French Revolution. Many years earlier, he had become a 
partner in a firm that collected a number of taxes for the 
government. In spite of his achievements, Lavoisier was 
found guilty of conspiracy with the enemies of France 
because of his involvement in tax collection. He was exe- 
cuted by guillotine. 

See also Oxygen; Chemistry (Lavoisier's contribu- 
tions; picture). 

Law is the set of enforced rules under which a society 
is governed. Law is one of the most basic social insti- 
tutions—and one of the most necessary. No society 
could exist if all people did just as they pleased, without 
regard for the rights of others. Nor could a society exist 
if its members did not recognize that they also have cer- 
tain obligations toward one another. The law thus estab- 
lishes the rules that define a person's rights and obliga- 
tions. The law also sets penalties for people who violate 
these rules, and it states how government shall enforce 
the rules and penalties. However, the laws enforced by 
government can be changed. In fact, laws frequently are 
changed to reflect changes in a society's needs and atti- 
tudes. 

In most societies, various government bodies, espe- 
cially police agencies and courts, see that the laws are 
obeyed. Because a person can be penalized for disobey- 
ing the law, most people agree that laws should be just. 
Justice is a moral standard that applies to all human con- 
duct. The laws enforced by government have usually 
had a strong moral element, and so justice has generally 
been one of the laws guiding principles. But govern- 
ments can, and sometimes do, enforce laws that many 
people believe to be unjust. If this belief becomes wide- 
spread, people may lose respect for the law and may 
even disobey it. But in democratic societies, the law it- 
self provides ways to amend or abolish unjust laws. 

This article discusses the main branches of law, the 
world’s major legal systems, and the methods that de- 
mocracies use to change laws. Many separate World 
Book articles provide detailed information on topics re- 
lated to law. For a list of these articles, see the Related 
articles at the end of this article. 


Branches of law 


Law can be divided into two main branches: (1) pri- 
vate law and (2) public law. Private law deals with the 
rights and obligations people have in their relations 
with one another. Public law concerns the rights and ob- 
ligations people have as members of society and as citi- 
zens. Both private law and public law can be subdivided 
into several branches. However, the various branches of 


public and private law are closely related, and in many 
cases they overlap. 

Private law determines a person's legal rights and 
obligations in many kinds of activities that involve other 
people. Such activities include everything from borrow- 
ing or lending money to buying a home or signing ajob 
contract. 

The great majority of lawyers and judges spend most 
of their time dealing with private law matters. Lawyers 
handle most of these matters out of court. But numerous 
situations arise in which a judge or jury must decide ifa 
person's private-law rights have been violated. 

Private law can be divided into six major branches ac- 
cording to the kinds of legal rights and obligations in- 
volved. These branches are (1) contract and commercial 
law, (2) tort, (3) property law, (4) inheritance law, (5) fam- 
ily law, and (6) company law. The dividing line between 
the various branches is not always clear, however, For 
example, many cases of property law also involve con- 
tract law. 

Contract and commercial law deals with the rights 
and obligations of people who make contracts. A con- 
tract is an agreement between two or more persons that 
can be enforced by law. A wide variety of business activ- 
ities depend on the use of contracts. A business firm 
makes contracts both with other firms, such as suppliers 
and transporters, and with private persons, such as cus- 
tomers and employees. 

Tort. A tort is a wrong or injury that a person suffers 
because of someone else's action. The action may cause 
bodily harm; damage a person's property, business, or 
reputation; or make unauthorized use of a person's 
property. The victim may sue the person or persons re- 
sponsible. The law of tort deals with the rights and obli- 
gations of the persons involved in such cases. Many 
torts are unintentional, such as causing damage in traffic 
accidents. But if a tort is deliberate and involves serious 
harm, it may be treated as a crime. 

Property law governs the ownership and use of prop- 
erty. Property may be rea/, such as land and buildings, 
or personal, such as a car and clothing. The law ensures 
a person's right to own property. However, the owner 
must use the property lawfully. People also have the 
right to sell or lease their property and to buy or rent 
the property of others. Property law determines the 
rights and obligations involved in such dealings. 

Inheritance law, or succession law, concerns the 
transfer of property upon the death of the owner. Nearly 
every country has basic inheritance laws, which list the 
relatives or other persons who have first rights of inher- 
tance. But in most Western nations, people may will 
their property to persons other than those specified by 
law. In such cases, inheritance law also sets the rules for 
the making of wills. s 

Family law determines the legal rights and obliga- 
tions of husbands and wives and of parents and chil- 
dren. It covers such matters as marriage, divorce, adop- 
tion, and child support. pe 

Company law governs the formation and operation ol 
business corporations or companies. It deals mainly 
with the powers and obligations of management and 
the rights of shareholders. Company law is often classe 
together with contract and commercial law as business 
law. 


Public law involves government directly. It defines a 
person's rights and obligations in relation to govern- 
ment. Public law also describes the various divisions of 
government and their powers. 

Public law can be divided into four branches: (1) crim- 
inal law, (2) constitutional law, (3) administrative law, and 
(4) international law. In many cases, the branches of pub- 
lic law, like those of private law, overlap. For example, a 
violation of administrative law may also be a violation of 
criminal law. 

Criminal law deals with crimes—that is, actions con- 

‘sidered harmful to society. Crimes range in seriousness 
from disorderly conduct to murder. Criminal law de- 
fines these offences and sets the rules for the arrest, the 
possible trial, and the punishment of offenders. Law that 
is not criminal law is defined as civil law, although this 
also has another meaning, discussed later. Some crimes 
are also torts and the victim may sue for damages under 
civil law. 

In the majority of countries, the central government 
makes most of the criminal laws. In some countries, 
such as Australia and the United States, each state, as 
well as the federal government, has its own set of crimi- 
nal laws, However, the criminal laws of each state must 
protect the rights and freedoms guaranteed by federal 
Constitutional law. 

Constitutional law. A constitution is a set of rules and 
principles that define the powers of a government and 
the rights of the people. The principles outlined ina 
constitution form the basis of constitutional law. The law 
also includes official rulings on how a constitution’s 
principles are to be interpreted and carried out. 

Most nations have a written constitution. A major ex- 
ception is Great Britain. The British constitution is un- 
written. It consists of all the documents and traditions 
that have contributed to Britain's form of government. In 
Most democracies, the national constitution takes first 
place over all other laws. 

Conflicts between a constitution and other laws are 
settled by constitutional law. In many countries, the 
courts have the power of judicial review, under which 
they may overturn any laws judged to be unconstitu- 
tional. 

Administrative law centres on the operations of gov- 
ernment departments. Administrative law is one of the 
Most complicated branches of law. 

Governments set up many administrative depart- 
ments to do the work of government. They deal with 
such matters as education, public health, and taxation. 
Other departments administer social welfare provisions, 
Such as pensions and social security. In most cases, the 
departments are established in the executive branch of 
9overnment under powers granted by the legislature. 
Administrative law consists chiefly of (1) the legal pow- 
ers granted to administrative departments by the legisla- 
ture and (2) the rules that the departments make to carry 
out their powers. Administrative law also includes court 
rulings in cases between the departments and private 
Citizens, 

International law deals with the relationships among 
nations both in war and in peace. It concerns trade, 
communications, boundary disputes, methods of war- 
‘are, the uses of the ocean, and many other matters. 
Laws to regulate international relations have been devel- 
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oped over the centuries by customs and treaties. But in- 
ternational law, unlike other branches of law, is difficult 
to enforce. 


Systems of law 


Every independent country has its own legal system. 
The systems vary according to each country's social tra- 
ditions and form of government. But most systems can 
be classed as either (1) a common-law system or (2) a 
civil-law system. Australia, Ireland, New Zealand, Great 
Britain (except Scotland), the United States, and other 
English-speaking countries have a common-law system. 
Most other countries have a civil-law system. Many 
countries combine features of both systems. 

Commonr-law systems are based largely on case Jaw 
—that is, on court decisions. The common-law system 
began in England many hundreds of years ago. The Eng- 
lish called their system the common /aw because it ap- 
plied throughout the land. 

English common law developed from the rules and 
principles that judges traditionally followed in deciding 
court cases. Judges based their decisions on legal prec- 
edents—that is, on earlier court rulings in similar cases. 
But judges could expand precedents to make them suit 
particular cases, They could also overrule (reject) any 
precedents that they considered to be in error or out- 
dated. In this way, judges changed many laws over the 
years. The common law thus came to be law made by 
judges. 

However, some common-law principles proved too 
precious to change. For example, a long line of hard- 
won precedents defended the rights and liberties of citi- 
zens against the unjust use of government power. 
England—and the other common-law countries—have 
kept these principles almost unchanged. Australia, Can- 
ada, New Zealand, the United States, and other coun- 
tries that were colonized by England based their legal 
systems on the common law. 

Case law is still important in common-law countries. 
However, the lawmaking role of legislatures in these 
countries has increased greatly during the 1900's, The 
changes have dealt with such matters as employee 
management relations, workers’ wages and hours, and 
environmental protection. Nevertheless, common-law 
countries have kept the basic feature of the English legal 
system, which is the power of judges to make laws. In 
addition, constitutional law in these countries continues 
the common-law tradition of defending the people's 
rights and liberties. 

Civillaw systems are based mainly on statutes (leg- 
islative acts). The majority of civil-law countries have as- 
sembled their statutes into one or more carefully organ- 
ized collections called codes. Most modern law codes 
can be traced back to the famous code commissioned 
by the Roman emperor Justinian | in the A.D. 500s. Jus- 
tinian’s code updated and summarized the whole of 
Roman law. It was called the Corpus Juris Civilis, mean- 
ing Body of Civil Law. For this reason, legal systems that 
are based on the Roman system of statute and code law 
are known as civil-law systems. This use of the term civi/ 
Jaw should not be confused with its use as an alternative 
term for criminal law. 

In civil-law countries, such as France, Germany, and 
Mexico, the statutes, not the courts, provide the final an- 
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swer to any question of law. Judges may refer to prece- 
dents in making their decisions. But they must base 
every decision on a particular statute and not on prece- 
dent alone. 

Other systems. Many countries have patterned their 
legal system after both civil law and common law. For 
example, Japan and most Latin-American nations have 
assembled all their private law into a code. But public 
law in these countries has been greatly influenced by 
common-law principles, especially those that guarantee 
the rights and liberties of the people. 

In China, where a billion people still live under Com- 
munist rule, the Ministry of Justice and the court system 
administer public, economic, and criminal laws. A pro- 
cedure exists for handling private law cases, but no pri- 
vate law has been adopted by the state. Laws must con- 
form to the Communist policies of China's leaders. 


How laws are changed 


Social conditions are continually changing, and so the 
law must also change or it will become outdated. Every 
nation changes its laws in the manner that its political 
system prescribes. In a dictatorship, only the top gov- 
ernment leaders are able to change the law. Democra- 
cies, however, have developed four main methods of 
changing the law: (1) by court decision, (2) by legislation, 
(3) by administrative action, and (4) by direct action of 
the people. 

By court decision. Judges in common-law countries 
change laws by expanding or overruling precedents. 
However, a precedent can normally be overruled only 
by a higher court. If a government does not like the way 
a court has interpreted the law, it must change the law 
by legislation. 


The branches of law 


By legislation. Legislatures may change laws as well 
as make them. A legislature can change a statute by 
amending it; by repealing (cancelling) it; or by passinga 
new law on the same subject. In most countries witha 
written constitution, some form of legislative action is 
required to amend the constitution. 

By administrative action. Government departments 
may be authorized to make, amend, repeal, or replace 
regulations. This is known as de/egated legislation. They 
may also be authorized to interpret an old regulation to 
meet changing conditions. 

By direct action of the people. Some national and 
many local governments give the people direct power 
to change the law by referendum and by initiative. Ina 
referendum, a law or a proposed law is submitted to the 
voters for their approval or rejection. In an initiative, a 
group of citizens proposes a law, which is then ap- 
proved or rejected by the legislature or by referendum. 
Many countries have repealed their constitution one or 
more times and replaced it with a new one. In most 
such cases, the new constitution cannot take effect until 
it has been approved by referendum. 


The development of law 


Civilized societies are so complex that they could not 
exist without a well-developed system of law. Scholars 
therefore conclude that people began to formulate laws 
in prehistoric times, before the first civilizations arose. 
Prehistoric people had no system of writing, and so they 
left no record of their laws. The earliest laws were cus- 
tomary laws—that is, laws that became established by 
custom and were handed down orally from one genera- 
tion to the next. 

The first civilizations and first systems of writing ap- 
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peared between about 3500 and 3000 B.C. The invention 
of writing enabled people to assemble law codes. The 
development of written codes made the law a matter of 
public knowledge and so helped advance the rule of 
law in society. The first law codes were produced by an- 
cient civilizations in the Middle East. 

Early developments in the East. The first known 
law codes appeared in the ancient Middle Eastern land 
of Babylonia. A Babylonian king named Ur-Nammu as- 
sembled the earliest known code about 2100 B.C. Other 
Babylonian rulers produced codes during the following 
centuries. A king named Hammurabi drew up the most 
complete and best known of these codes during the 
1700's B.C. Hammurabi's code, like the earlier ones, con- 
sisted mainly of a long list of rules to settle specific 
types of cases. The code laid down the law for such mat- 
ters as the unfaithfulness of a wife, the theft of a farm an- 
imal, and the faulty work of a housebuilder. Many of the 
punishments were harsh by today’s standards. For exam- 
ple, a son found guilty of striking his father had his hand 
cut off. 

From about 1000 to 400 B.C., the Hebrew people of 
the Middle East assembled their religious and social 
laws into a code. The code reflected the teachings of 
Moses, a great Hebrew leader of the 1200s B.C., and so 
itis often called the Mosaic Code or the Law of Moses. 
The Mosaic Code stressed moral principles. It became a 
key part of the first books of the Hebrew Bible and later 
of the Christian Bible. According to the Bible, the part of 
the code known as the Ten Commandments was given 
to Moses by God. The commandments therefore have 
had enormous influence on the moral content of the law 
in Western civilization. 

By about 500 B.C,, the civilizations of India and China 
had also produced codes of law. The codes in both 
countries stressed the moral obligations of the law. 
However, except for the religious laws of the Hebrew 
people, the legal traditions of Eastern civilizations have 
had little direct influence on today’s major systems of 
law. Many Eastern peoples, even those influenced by 
Western traditions, still stress the moral obligations of 
the law. Accused persons have little opportunity to de- 
fend themselves. Concern for the rights of an accused 
person—and for the rights of all citizens—developed 
mainly in Western civilization. But this development oc- 
curred slowly over many hundreds of years. Most schol- 
ars regard the ancient Greeks as the founders of both 
Western law and Western civilization. 

__ The influence of ancient Greece. Unlike earlier civ- 
ilizations, the civilization of ancient Greece made the law 
a clearly human institution. Before the Greeks, most 
people believed that only gods and goddesses had the 
Power to make laws. The gods and goddesses gave the 
laws to certain chosen leaders. These leaders passed 
them on to the people. Like earlier peoples, the ancient 
Greeks believed that gods and goddesses required 
human beings to obey the law. But the Greeks also be- 
lieved that human beings have the power to make 
laws—and to change them as the need arises. The Greek 
city-state of Athens became the chief centre of this de- 
velopment. 

A politician named Draco drew up Athens first law 
code in 621 B.C. It became famous mainly for its harsh 
Penalties for lawbreakers. In the 590 B.C, the ruling 
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council of Athens authorized a high-ranking official 
named Solon to reform the city’s legal and political sys- 
tem. Solon repealed most of Draco’s stern laws and 
drew up a much fairer code in their place. Solon also 
made the Athenian assembly more representative and 
increased its lawmaking powers. In time, elected assem- 
blies of citizens gained more and more legislative 
power in Athens. The Greeks thus began another key 
development of Western civilization—the founding of 
democratic government. However, as many as a third of 
the people of Athens were slaves. The Athenians, like 
other ancient peoples, denied slaves the legal rights of 
citizens. 

The Greeks believed strongly in the importance of 
law. They considered respect for the law to be the mark 
of the good citizen. The great Athenian philosopher and 
teacher Socrates became the supreme example of this 
belief, The court sentenced Socrates to death in 399 B.C. 
for teaching Athenian youths to disrespect the law. Soc- 
rates knew that he was innocent. But he accepted his 
sentence to show his respect for the law. 

Ancient Roman law. Ancient law reached its peak 
under the Romans. Roman law included all the main 
branches of public and private law that exist today. In 
fact, the scientific classification of the law began with 
the Romans. The Romans designed their laws not only 
to govern the people of Rome but also to build and hold 
together a vast empire. By the early A.D. 100s, the 
Roman Empire included much of Europe and the Mid- 
dle East and most of northern Africa. 

Early Roman times. The first known Roman law code, 
called the Laws of the Twelve Tables, was written about 
450 B.C. It set down the chief customary laws of the 
Roman people in a form that was easy to remember. For 
hundreds of years, Roman boys had to memorize the 
code as part of their schoolwork. 

The principles expressed in the Twelve Tables long 
remained the basis of Roman law. But the Romans grad- 
ually amended these principles to meet changing social 
conditions. After 367 B.C, a high public official called a 
praetor made the chief amendments. Each year, the 
praetor issued an edict (public order) that made any nec- 
essary changes. After 27 B.C, the Roman emperor could 
make or change laws as he wished. Eventually, the 
whole body of Roman law became extremely complex. 
The task of interpreting this great mass of laws fell to a 
group of highly skilled lawyers called juris prudentes, a 
Latin term for experts in law. Since that time, the science 
of law has been known as jurisprudence. 

For many years, Romans and non-Romans within the 
empire were governed under different sets of laws. 
Roman citizens were governed under the jus civile (civil 
law). The Romans developed a special set of laws, called 
the jus gentium (law of the nations), to rule the peoples 
they conquered. They based these laws on principles of 
justice that they believed applied to all people. Such 
principles are known as natural law. 

However, neither the jus civile nor the jus gentium 
granted any legal rights to slaves. Under Roman law, 
only Roman citizens could own property, make con- 
tracts and wills, and sue for damages. Slaves were not 
citizens, and so they had none of these rights. As the Ro- 
mans developed the idea of natural law, however, they 
recognized that slaves had human rights that should be 
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respected. Roman law thus began to require that slaves 
be treated fairly and decently. 

Late Roman times. The belief in natural law also led 
to the idea that non-Romans within the empire should 
have the same rights as citizens. In A.D. 212, the Romans 
granted Roman citizenship to most of the peoples they 
had conquered, except slaves. The jus civile then be- 
came the law of the entire empire. 

However, the principles of natural law set down in 
the jus gentium remained part of Roman law. These 
principles were important to future generations be- 
cause they led to the belief in equal rights for all citi- 
zens. But hundreds of years passed before people fully 
developed the principles of equality that were outlined 
by the Romans. Once the principles had been devel- 
oped, they contributed to the building of democratic 
governments in Australia, France, New Zealand, the 
United Kingdom, the United States, and many other 
countries, 

Beginning with Julius Caesar, a long line of Roman 
rulers had tried to organize all the empire's laws into an 
orderly code. Emperor Justinian | finally completed this 
task. Justinian’s code, the famous Corpus Juris Civilis 
(Body of Civil Law), went into effect in 533 and 534. It 
covered the whole field of law so completely and so 
skilfully that it later became the model for the first mod- 
ern law codes. Even today, the codes of most civil-law 
countries are based on Roman law. š 

The Middle Ages. In 395, the Roman Empire split 
into two parts—the West Roman Empire and the East 
Roman, or Byzantine, Empire. The West Roman Empire, 
which had its capital in Rome, fell to invading Germanic 
tribes in the late 400's. The empire's fall marked the start 
of the 1,000-year period known as the Middle Ages. The 
East Roman Empire, which had its capital in Constanti- 
nople (now Instanbul), escaped the invasions. In 527, Jus- 
tinian | became the ruler of the eastern empire, and his 
great code of Roman law was mainly enforced there. In 
Western Europe, most of the legal and cultural institu- 
tions developed by the Romans gradually died out. 

However, Roman law survived in the West as the 
basis for canon /aw—the legal system developed by the 
Roman Catholic Church. Most Europeans during the 
Middle Ages were Catholics, and so canon law had a 
powerful influence on their lives. 

The Germanic tribes that overthrew the West Roman 
Empire had their own law codes, which they introduced 
into the regions they conquered. But these codes were 
undeveloped compared with Roman law. They con- 
sisted chiefly of long lists of fines for specific offences, 
such as stealing a neighbour's ox or dog. 

By the 800s, Europeans had developed a political and 
military system known as feudalism. Under feudalism, 
people owed allegiance to individual lords rather than 
to a central government. A lord enforced the law in his 
territory and granted protection to the people who 
served in his armies and who lived and worked on his 
land. The legal system of the Middle Ages was largely 
based on this relationship between lords and the peo- 
ple who depended on them. 

In particular, feudal law spelled out the duties that 
people owed to their lord. But a lord could not demand 
more than the law allowed. The people thus had a right 
to refuse any demands by their lord that went beyond 


the limits of the law. Europeans later used this principle 
to resist monarchs who claimed too much power. The 

principle thus played an important role in the struggle 

for democracy in Europe. 

Feudal law remained the basic law in western Europe 
until about 1300. By then, western Europeans had begun 
to establish improved legal systems. However, this de- 
velopment differed greatly between the countries of 
mainland Europe and the British Isles. 

Developments in mainland Europe. The economy of 
western Europe began to grow rapidly during the 
1000's. As commerce and industry increased, they cre- 
ated a need for a set of laws that was more complex and 
varied than feudal law. Scholars believed that ancient 
Roman law could meet this need. Beginning about 1100, 
the University of Bologna in northern Italy trained law 
students from many parts of Europe in the principles of 
the Corpus Juris Civilis. Interest in the code soon spread 


wn English a 


Mluminated manuscript about 1450) by an unknown Eng 
The King’s Bench was England's chief criminal court au 
the late Middle Ages. It helped establish the nation’s coe 
/aw—that is, a uniform body of law that applied throughou tum 
land. In this picture, chained prisoners, bottom, await their 
to be tried before judges, top. 


| 
| 
| 
f 


to other European universities. Roman law thus gradu- 
ally began to replace feudal law throughout mainland 
Europe. 

Developments in Britain. England already had a 
strong, unified legal system by the 1200's, when Roman 
law was beginning to spread across Europe. 

England's legal system had grown out of the country's 
courts. English courts had long based their decisions on 
the customs of the English people. But customs varied 
from district to district. As a result, similar cases were 
often judged differently in different districts. In the early 
1100's, however, strong English kings began to set up a 
nationwide system of royal courts. In this way, the 
courts soon established a body of common /aw—that is, 
law which applied equally anywhere in England. Judges 
could change the law but any change applied in all com- 
mon-law courts. 

As English common law developed, it established 
many precedents that limited the powers of government 
and protected the rights of the people. These prece- 
dents made all the people, including the monarch, sub- 
ject to the law. 

Alongside the common law, there also developed in 
England a separate system of justice, known as Equity. In 
the Middle Ages, people who could not obtain a rem- 
edy at common law turned to the lord chancellor for as- 
sistance. The lord chancellor, and later his assistants in 
the Court of Chancery, based their decisions on the 
principles of equity (moral justice). In time, these princi- 
ples became fixed rules. The rules of equity are still sep- 
arate from the rules of common law. See Equity. 

The English legal system is the basis of United King- 
dom law, except for Scotland. Scottish law is based on a 
combination of Roman law and feudal custom. When 
Ireland became a republic it continued to use a system 
similar to the English system. See United Kingdom, 
Legal systems of the. 

The first modern law codes. Roman law had been 
adopted throughout most of Europe by the end of the 
1500s, But only England had a monarchy strong enough 
to establish a unified legal system. In other countries, 
law codes were drawn up and enforced mainly by local 
governments. These local codes differed greatly from 
One part of a country to another. Beginning in the 1500s, 
many European monarchs set out to form strong central 
governments. To help achieve this goal, they began to 
assemble the assorted local codes of their countries into 
national codes—a development called the codification 
movement. 

The codification iovement reached its peak under 
the French ruler Napoleon Bonaparte. In 1800, Napoleon 
appointed a committee of legal scholars to turn the 
whole of French private law into a compact, well- 
reasoned code. The new code, called the Code Civil or 
Code Napoléon, was a skilful blend of Roman law, 
French customs, and democratic philosophy. It went 
into effect in 1804 and has remained France's basic code 
of private law ever since. It has also been a model for 
the private-law codes of most civil-law countries. Thus, 
Roman law, as contained in the Code Napoléon, still in- 
fluences people's lives. 

English law in the colonies. When English settlers 
Colonized countries, for example, the United States, 
Australia and parts of Africa, they continued to use Eng- 
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lish law. Many leaders in the colonies were lawyers who 
had been trained in the common law. These men were 
especially dedicated to the common-law principles that 
put the rights of the people above the will of a monarch. 
Therefore, when a country became independent the 
common law was a driving force behind the writing of 
the new country's constitution. 

However, newly independent countries adopted the 
basic ideas, but not the whole body of English common 
law. Many parts of the common law were impractical for 
new, rapidly expanding nations. English property law 
was particularly unsuited in the United States, for in- 
stance. Land was scarce in England, and so the law heav- 
ily restricted the transfer of land from one owner to an- 
other. But much of the land in the United States was 
unsettled and the nation was constantly expanding its 
frontiers. To ensure the nation’s growth, people had to 
be free to buy and sell land. American property law 
therefore began to stress the rights and obligations in- 
volved in land transfers. The English laws that restricted 
such transfers were discarded. 

The legal systems of Australia, Canada (apart from 
Quebec), India, Malaysia, New Zealand, and the United 
States (apart from Louisiana), as well as many African 
and Caribbean nations, are all based on the English sys- 
tem, but have developed in different ways according to 
the needs and customs of each country. See Australia, 
Legal system of. 
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Law, Andrew Bonar (1858-1923), a British staten ; 
served as prime minister from 1922 to 1923. He en 
Parliament in 1900, and became leader of the Conse! 
tive Party in 1911. In December 1916, he refused the 
king's offer to try to form a new cabinet, and serve ellor 
under Prime Minister David Lloyd George, as chane 
of the exchequer. In 1922, Law and other Conserva- 


tives forced Lloyd George's resignation. Law was born in 
New Brunswick, Canada, but moved to Scotland when 
he was 12. 

Law, John (1671-1729), a Scottish financier and gam- 
bler, tried to revive the French economy by opening a 
bank in 1716 to issue paper money. His plans also in- 
cluded land speculation and trade in the American state 
of Louisiana, which became famous as the Mississippi 
Scheme. 

Law was born in Edinburgh. In 1694, he killed a man 
ina duel, and was arrested and sentenced to death. He 
escaped from prison and fled to the Dutch city of Am- 
sterdam, where he studied the operations of the Bank of 
Amsterdam. He then accumulated a large fortune 
through gambling. 

Law opened a bank in France in 1716. The paper 
money issued by the bank soon became readily accepta- 
ble. In 1717, Law established a company which soon mo- 
nopolized trade with nearly all French possessions. In 
1718, the bank became the Royal Bank. 

Law's bank issued excessive quantities of paper 
money. Much of it was used to speculate in stock issued 
by his trading company. Speculators soon demanded 
gold for their paper money. The whole project col- 
lapsed, leaving thousands of people bankrupt in the 
panic that followed (see Mississippi Scheme). 

Law court. See Court. 

Law enforcement is the means by which a country 
or community maintains order. The enforcement of law, 
both civil and criminal, by government agencies enables 
society to live safely and in peace. 

Civil law, which includes family and company legisla- 
tion, deals with conflicts between corporations or pri- 
vate individuals. Contractual disagreements, property 
disputes, and personal injury claims are usually settled 
in local or county courts. Larger or more complicated 
cases are taken for trial before a senior judge in the 
high court. 

Criminal law deals with activities that are considered 
g danger to society. Defendants (people charged with 
crimes) must be told the nature of the alleged offence. 
They must be given an open trial, and be allowed to call 
evidence on their own behalf. Trials are usually open to 
the public. However, some trials dealing with offences 
against young children, or involving state secrets, are 

eld in camera (in private). 

Arrest. The police have the power to arrest anyone 
whom they have reasonable cause to feel is committing, 
or has recently committed, a crime. If they wish to 
search a suspect's home or business premises for evi- 
dence, they must first obtain a search warrant. Once a 
defendant has been arrested, he or she may be held in 
custody (prison) or released on bail. The defendant must 

brought before a court on the next working day. A 
defendant who has been held in custody may apply to 
the Court to be released on bail until the next court ap- 
Pointment. 

Trial. In countries such as Australia, India, Ireland, 
and the United Kingdom, which have the common law 
System of justice, most minor criminal cases are dealt 
with in the local magistrates court. Magistrates may be 
Stipendiary (professional lawyers who hear the case on 
their own) or lay (private citizens without legal training 
Who sit as a group). 


Lawless, Theodore Kenneth 117 


Defendants accused of serious offences will be tried 
by a judge, sitting with a jury. The defendant first ap- 
pears before a junior court to establish that there is a 
case to answer. This is usually a formality. But the entire 
evidence may be presented in the junior court at the de- 
fendant's request. Once the junior court has established 
that there is sufficient evidence to warrant a trial, the de- 
fendant is remanded in custody or on bail, until his case 
can be presented before the judge. A defendant who is 
not satisfied with a judge's interpretation of the law may 
appeal to have the case heard again before a more sen- 
ior judge, or before a panel of judges, in a higher court. 

Imprisonment. Most criminal laws specify the long- 
est and shortest prison term to which an offender may 
be sentenced. The judge decides the exact length of the 
sentence, depending on what he or she feels will best 
serve both the offender and society. Prison terms are 
meant to punish offenders, reform criminals, remove 
dangerous offenders from society, and show possible 
future lawbreakers the penalties for crime. 

If the judge believes a prison term would not help an 
offender, the individual may be sentenced to a period of 
probation. A lawbreaker who is on probation remains 
free, but a probation officer assigned by the court may 
check on the individual's activities. An offender who vio- 
lates the rules of the probation may be imprisoned. 

Related articles in World Book include: 


Arrest Law 

Bail Parole 

Civil law Plea bargaining 

Court Police 

Hypnotism (Uses of Prison 
hypnotism) Sentence 

Indictment Trial 

Interpol Warrant 

Jury 


Lawler, Ray (1922-  ), an Australian dramatist, 
wrote the highly successful play Summer of the Seven- 
teenth Doll. it was first performed in Melbourne in 1955 
and in London in 1957. This brilliant character play 
marks the establishment of the realist play in Australian 
literature. It deals with a group of cane cutters and bar- 
maids ina city slum, exploring the accepted Australian 
myth of the superiority of the rugged outdoor type of 
man. The plot is entertaining, taking unpredictable turns 
and ending unconventionally. The touches of irony, wis- 
dom, and humour in the dialogue add to the play's real- 
istic effect. Tense situations, clearly defined characters, 
significant dialogue, and brilliant movement and struc- 
ture make this play a vivid and effective drama. Lawler's 
characters speak what seems to be authentic, casual, 
Australian speech. 

Lawler later wrote two more plays with the same 
characters, forming a trilogy. His other plays include The 
Piccadilly Bushman (1959) and The Unshaven Cheek 

1963). 

Raymond Evenor Lawler was born in Melbourne. He 
left school at the age of 13 and worked for an engineer- 
ing firm. Later, he became a stage manager and then an 
actor and producer. 

Lawless, Theodore Kenneth (1892-1971 ), a black 
‘American doctor, became known for his work in the 
field of dermatology (the study of skin diseases). He 
helped develop cures for several rare and baffling skin 
diseases. He also worked actively for many civic organi- 


118 Lawn 


zations. Lawless won the 1954 Spingarn medal. He was 
born in Thibodaux, Louisiana, U.S.A. and received his 
medical degree from Northwestern University. He 
taught dermatology at Northwestern from 1924 to 1941, 
and also did research there. 

Lawn is an area or plot of ground that has a thick cov- 
ering of closely cut grass. A lawn may surround a house 
or block of flats, or it may form part of the landscape 
around a public building. Lawns also serve as recreation 
areas in parks and playgrounds. 

People grow lawns for several reasons. Lawns beau- 
tify the surroundings and help prevent soil erosion. In 
hot weather, they cool the air near the earth’s surface. 
They also reduce noise pollution by absorbing sound. 


Growing a lawn 


A successful lawn should grow evenly, and its colour 
and texture should both be uniform throughout. Before 
starting a lawn, be sure the site is well drained and fairly 
smooth, It may be uneven but should have no steep 
slopes. Next, follow certain steps in preparing the soil 
and planting the grass. 

Preparing the soil. Plan to prepare the soil at least a 
week before planting the grass. First, grade the site by 
removing all topsoil. A small tractor with a special blade 
attached may be used for a large area. Such a tractor can 
be rented from a garden supply centre. Or, you may use 
a hoe, a rake, a shovel, a spade, or some other garden- 
ing tool to remove the topsoil. Be sure to pile up the 
topsoil as it is removed. It will later be used to cover the 
subsoil that is exposed during the grading process. In 
addition, be sure to remove any debris, such as rocks, 
sticks, and clods of soil. 

After grading the lawn site, replace the topsoil. To 
make sure the topsoil has the needed nutrients (nourish- 


ing substances), add a layer of organic material. The best 
kind is compost—a mixture of partly decayed plant ma- 
terial and soil. In addition, apply 1 to 2 kilograms of min: 
eral fertilizer per 10 square metres of land. Mineral ferti- 
lizer, which dissolves, will nourish the subsoil as well as 
the topsoil (see Fertilizer [Kinds]). Mix the fertilizer and 
soil with a rotary tiller to a depth of 10 to 15 centimetres, 
Then, rake and level the soil before planting the grass. 

Planting the grass. Be sure to use a variety of grass 
that is suitable for the climate. Bent grass, a fairly com- 
mon lawn grass, can grow in acid soil that has poor 
drainage. However, people seldom use bent grass for 
home lawns because of the high cost of maintaining it. 

Lawn grasses that grow well in cool, humid areas in- 
clude meadow grass, fescues, and bent grass. Ina 
coarse lawn, white clover may be planted with them to 
improve the fertility of the soil. Many commercial seed 
mixtures for cool, humid regions contain some ryegrass 
seed. Such seed grows quickly and produces a lawn 
rapidly. But ryegrass lives only a short time before it dis- 
appears, leaving room for the longer-lasting grass in the 
seed mixture. For this reason, ryegrass is sometimes 
called nurse grass. 

One common lawn grass in warmer climates is Ber- 
muda grass which is also used for binding loose soil in 
southern Europe. In Australia it is known as couch grass. 
In South Africa and in parts of the U.S.A, the closely re 
lated Uganda grass is also used. 

Grass can be planted in three ways: (1) seeding, (2) tur 
fing, or (3) sprigging. 

Seeding is the commonest and cheapest method of 
planting grass. The seeds can be distributed by hand on 
most lawn sites. For large areas, you should use a push 
type seeder, which can also be used to spread grain- 
type fertilizers and pesticides. 


Most lawns are planted in one of three ways. In turfing, /eft, sections of soil covered with grass 
are laid on the ground. Sprigging, centre, starts a lawn with plugs of grass that spread to cover the 
entire lawn area. Seeding, right, can be done with a mechanical seed spreader. 
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Lawn enemies 


Weeds 

The plants shown below are lawn weeds. They may be removed by hand or with tools, or they can 
be controlled with chemicals. Manufacturers make a variety of substances that kill weeds or pre- 
vent their growth. Such products may be spread or sprayed onto the lawn. Some of them affect 
only weeds, but others also include a fertilizer that nourishes the grass. 


Ground ivy 


Plantain 


Crab grass 


Dandelion 
Foxtail Clover 


Insects 


Common lawn pests include beetle larvae, such as chafers, moth larvae, and bugs. Beetle larvae 
feed on the roots of grass. Moth larvae eat plant leaves and stems. Chinch bugs damage leaves by 
sucking the juice from them. The larvae of craneflies, known as leatherjackets, are another pest 
feeding on the roots of grasses. 


Diseases 


Most lawn diseases are caused by some kind of fungus. A fungus attack results in Hiscoloured on 
damaged leaves and may kill an ek lawn. Various diseases affect different kinds of Cheat 
thrive in different climates. Most diseases may be controlled with chemicals, but some, such as 


Stripe smut fungus, can be controlled only by planting disease-resistant grass. 


mi 


Leaf spot fungus Rust fungus Dollar spot fungus Stripe smut fungus 
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The best time to sow seed is in early autumn or early 
spring. First, divide the seed into two equal amounts. 
Sow half the seed by walking back and forth over the 
soil. Sow the other half by walking at right angles to the 
first direction. Cover the seed by raking the soil lightly, 
but be sure not to bunch the seed. Roll the soil lightly to 
provide a compact surface. You may cover the soil with 
a light layer of clean straw. This cover, called mulch, 
helps conserve moisture, prevent erosion, and protect 
the seedlings from drying out. Water the soil lightly and 
frequently until the lawn has developed fairly well. 

Turfing is the most expensive way to plant grass. Sec- 
tions of soil already covered with grass are commonly 
known as turf. Turf is dug up and carried to the lawn site 
where it is laid over the soil. This method is used mostly 
on small areas where grass is needed quickly, or on 
slopes that would otherwise erode. 

Select the turf carefully, making sure that it contains 
as little straw, leaves, and other plant matter as possible. 
An accumulation of plant matter on the soil's surface 
blocks water and nutrients that the grass needs to grow. 
Turf may be obtained from a garden supply centre or a 
professional landscaper. Most turf is laid by profession- 
als. 

Sprigging involves the use of sprigs (small chunks or 
cuttings of grass). Sprigs are planted at various intervals, 
depending on the variety of grass. As the sprigs grow, 
their low-lying stems creep along the ground and root 
in the soil, thus filling in the lawn site. Sprigging is used 
chiefly in regions where grass cannot be grown from 
seed. 


Caring for a lawn 


The care of a lawn involves such tasks as (1) mowing; 
(2) watering; (3) fertilizing; and (4) controlling diseases, 
pests, and weeds. 

Mowing. The height to which grass should be cut de- 
pends chiefly on the kind grown. For example, bent 
grass may be mowed to a height of 2.5 centimetres or 
less. Other varieties should be mowed to a height of 4 
centimetres or more. 

A manual or push-type mower is well suited for a 
lawn smaller than 45 square metres. Power mowers are 
easy to use on any size lawn. A riding mower or a small 
tractor with a mower attachment works best on lawns 
larger than 0.2 hectare. 

A power mower may have an electric or a petrol 
motor, and a reel-type or rotary blade. A reel mower re- 
sembles a manual mower but is powered by a motor or 
pulled by a tractor. It is best used on lawns that require 
close cutting. A rotary mower has a propellerlike blade 
that spins rapidly. It costs less than a reel mower, and it 
is easier to operate and maintain. 

Watering of lawns is unnecessary in most temperate 
climates because of the normal rainfall. But in very dry 
areas, or those with hot summers, a lawn may have to 
be watered every day. 

Fertilizing. Most lawns must be fertilized twice a 
year. Early each spring and autumn, spread from 5 to 10 
kilograms of mineral fertilizer on every 90 square me- 
tres of lawn. The amount of nitrogen in the fertilizer ap- 
plied during one year should not exceed 2 kilograms 
per 90 square metres. Be sure to distribute the fertilizer 
evenly, which can best be done with a push-type 


spreader. Fertilizer should be applied in much the 
way as grass seed is sown. When the spreader is 

stopped or turned around, remember that it should 
turned off. This will prevent too much fertilizer from f 
ing on one area. $ 

Using too much chemical fertilizer can harm the 
and the environment. For example, overfertilizing 
chemicals may produce grass with shallow roots. And 
the soil tends to compact tightly where roots do noi 
penetrate. Such conditions prevent the grass from 
ceiving enough water and nutrients. Overfertilization 
with chemicals also may pollute ground water, whicl 
supplies wells and springs. People can avoid these da 
gers by using organic fertilizers. 

Controlling diseases, pests, and weeds. Commi 
lawn diseases include rust and leaf spot. Like most lay 
diseases, they are caused by a type of fungus. Such di 
eases may be controlled by fungicides. Pests that may 
infest lawns can be kept under control with insecticid 
The most common lawn weeds include clover, and d 
delions. They probably cannot be prevented from gi 
ing. But they can be kept from spreading by applying 
weedkillers or by digging out their roots with a V- 
pointed knife. y 
Lawn tennis. See Tennis (The court). if 
Lawrence, D. H. (1885-1930), was an English writer” 
known chiefly for his novels. His fiction shows deep 
concern for the relationships between men and wo 
and the complications of these relationships. Many 0 
his works deal with people in conflict with themselve 
They are frequently torn by the need for both love a 
independence. 

David Herbert Lawrence was born in Eastwood, a 
coal-mining town in Nottinghamshire. His first major 
novel, Sons and Lovers (1913), describes his early life 
there. This novel, like most 
of Lawrence's other works, 
criticizes social attitudes 
that he believed were filled 
with hypocrisy and self- 
deception. It urges men 
and women to follow their 
instincts and is highly criti- 
cal of industrial society. 
Lawrence thought such a 
society separates people 
from their feelings. 

Lawrence used experi- 
mental techniques and un- 
conventional themes that 
made him one of the most Pi) 
controversial authors of his time. For example, his 
discussion of sexual passion shocked many reade! j 
some of his novels were considered obscene. Law- 
rence’s most famous novel, Lady Chatterley’ Lover — 
(1928), was initially banned from publication. In the 
United States, a shortened version appeared in 1944) 
the complete novel was not published until 1959. 
United Kingdom, it was released only in 1961 aftera 
lengthy trial. 

Lawrence's other novels include The Rainbow (19 
Women in Love (1920), and The Plumed Serpent (i ; 
collection of his essays called Studies in Classic Amt 
can Literature (1923) ranks as a classic of literary €" 


D. H. Lawrence 


cism. Lawrence wrote many short stories, including “The 
Captain's Doll,” “The Fox,” “St. Mawr," "The Man Who 
Died,” “The Rocking Horse Winner,” “The Virgin and the 
Gypsy," and "Odour of Chrysanthemums." In addition, 
Lawrence wrote poems and plays. 

Lawrence suffered from tuberculosis and travelled 
widely in an effort to improve his health. He made sev- 
eral trips to Australia, Italy, and Mexico, and these jour- 
neys supplied the background for many of his works. 
Lawrence, Ernest Orlando (1901-1958), an Ameri- 
can physicist, helped develop the cyclotron, a machine 
for accelerating atomic particles. He received the Nobel 
Prize for physics in 1939 and the 1957 Enrico Fermi 
award of the Atomic Energy Commission. 

Lawrence started construction of a huge cyclotron 
before World War II (1939-1945), and converted it dur- 
ing the war to separate the isotopes of uranium. In 1946, 
he completed this synchro-cyclotron, which speeds par- 
ticles to an energy of 400 million electron volts. In 1948, 
it produced the first artificially created mesons (see 
Meson). In 1954, he and other scientists completed the 
bevatron, a particle accelerator that produces energy up 
to 7 billion electron volts. Lawrence was born in Canton, 
South Dakota. 

See also Cyclotron; Synchro-cyclotron; Lawrencium. 
Lawrence, Marjorie (1907-1979), an Australian so- 
prano, overcame an attack of poliomyelitis to sing at the 
Metropolitan Opera in New York City. She was born at 
Dean's Marsh, in Victoria, and went to Paris to study 
singing in 1928, After singing at the Paris Opera and 
other European opera houses, she made her debut at 
the Metropolitan in 1935. In 1941, she contracted polio- 
myelitis, but returned to the Metropolitan in 1942. After 
1956, she taught in the United States. Her autobiogra- 
phy, /nterrupted Melody (1949), was made into a film. 
Lawrence, T. E. (1888-1935), a British soldier and 
writer, became world famous as Lawrence of Arabia. He 
Was one of the most adventurous personalities of World 
War | (1914-1918). In The Seven Pillars of Wisdom (1926), 
he described his exploits in Arabia. A shortened version 
of his book appeared in 1927 as Revolt in the Desert. 

Thomas Edward Lawrence was born in Tremadoc, 
Wales, He attended Oxford University, where he studied 
archaeology and the Near East. When World War | 
started, Lawrence was working as an archaeologist for 
the British government. He was sent to Egypt to head 
military intelligence. Later, as a colonel, he helped or- 
ganize the Arab revolt against the Turkish Ottoman Em- 
pire, and became passionately devoted to the Arab 
cause, He won success as a leader of daring guerrilla 
aids, His military and diplomatic genius led to the de- 
eat of the Turks and the entry of the Arabs into Damas- 
a the capital of Syria. Lawrence refused all honours 
he decorations, But the Arabs hailed him as a hero, and 
a called “the uncrowned King of Arabia.” At the 

i rsailles Conference in 1919, he unsuccessfully 
Pleaded the cause of Arabian independence. 
dae 921, Lawrence became adviser on Arab affairs to 
Ree ritish Colonial Office, but he was disappointed in 
fee of the Arabs. Feeling that his failure had 
tenes his friends, he resigned the next year and en- 

5 in the Royal Air Force (RAF) under the name of). 
È foe His identity was discovered, and he transferred 

e tank corps under the name of T. E. Shaw. In 1925, 
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Detail of an oil portrait on canvas by Augustus John; Imperial War 
Museum, London pie ý 


T. E. Lawrence—the famous Lawrence of Arabia—fought for 
Arabian independence. The Arab people hailed him as a hero. 


he returned to the RAF. He legally adopted the name of 
T. E. Shaw in 1927. Lawrence was discharged from the 
RAF in February 1935. He was killed in a motorcycle ac- 
cident in Dorset, England, three months later. 
Lawrence, Sir Thomas (1769-1830), was one of the 
most successful portrait painters of his time. He suc- 
ceeded Sir Joshua Reynolds in 1792 as painter to 
George Ill. Many of his portraits hang in Windsor Castle 
and in the National Portrait Gallery, London. He was 
born in Bristol, England. At the age of 12, he had his 
own studio, and at 18 had begun studying at the Royal 
Academy. He was elected a Royal Academician in 1794, 
knighted in 1815, and made president of the Royal Acad- 
emy in 1820. 
Lawrence of Arabia. See Lawrence, T. E. 
Lawrencium (chemical symbol, Lr) is an artificially 
created radioactive element. It was named in honour of 
the American physicist Ernest O. Lawrence. It has an 
atomic number of 103. Lawrencium was discovered in 
1961 by four American scientists, Albert Ghiorso, 
Torbjørn Sikkeland, Almon E. Larsh, and Robert M. Lati- 
mer. They produced the element by bombarding califor- 
nium with boron ions from a heavy-ion linear accelera- 
tor. The half-life of the isotope they obtained was eight 
seconds, but its mass number is not known for certain. 
A total of eight isotopes of lawrencium have been dis- 
covered. One of its two most stable isotopes has a mass 
number of 256 and a half-life of 28 seconds. The other 
has a mass number of 260 and a half-life of 3 minutes. 
Lawrencium is the last member of the actinide series of 
the periodic table. 

See also Transuranium element. 
Lawson, Ernest (1873-1939), was an American painter. 
His style was strongly influenced by his contact with the 
American impressionist painters John H. Twachtman 
and J. Alden Weir. But unlike these artists, Lawson used 
the impressionist style to express his own feelings. He 
portrayed city scenes through rugged, simple forms. 

Lawson's sense of independent expression typified 
artist Robert Henri’s own conception of art. Lawson 
joined a group of realistic painters headed by Henri, 
and called The Fight (later the Ashcan School). The 
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Ernest Lawson's High Bridge was painted in 1934. It shows 
the influence of impressionism on this American realistic artist. 


group exhibited together in 1908. For more information 
on the group, see Ashcan School. Lawson was born in 
San Francisco, 

Lawson, Henry (1867-1922), a short-story writer and 
poet, is Australia's most famous and popular writer. His 
portrait appears on Australia’s ten-dollar note. 

Lawson's works include While the Billy Boils (1896), In 
the Days When the World Was Wide (1896), On the 
Track (1900), Over the Sliprails (1900), Joe Wilson and His 
Mates (1901), Children of the Bush (1902), When I Was 
King (1905), and Mateship (1911). 

Lawson wrote of the struggles of people in both the 
country and the city. He could write about the hard life 
in the bush because of the harsh poverty and back- 
breaking labour he had experienced on his family’s 
farm, and from his travels as a swagman (tramp). He was 
a realist, a champion of the underprivileged, and a be- 
liever in mateship—fellowship based on equal opportu- 
nity for all. He envisioned the destruction of people by 
people in the city and of people by nature in the bush. 

Poems written by Lawson have had great popularity. 
But they have been criticized for sentimentality, trite lan- 
guage, and clumsy use of metre and rhythm. Lawson's 
ballads ignore narrative in favour of character descrip- 
tion and personal comment. Lawson's real genius shows 
in his short stories. His prose has freshness and interest 
because he was not influenced by other writers. Lawson 
wrote forcefully about his own experiences and first- 
hand observations. His technique was masterly, his style 
economic, and his sincerity 
clear. 

Lawson's deep feeling 
for the people of the out- 
back is illustrated in stories 
such as “The Drover's Wife” 

and “Water them Gerani- 
ums,” in which Lawson im- 
mortalised the courage, 
endurance, and accept- 
ance of the bush women of 
his time. The stories gener- 
ally are quite short and are 
told in the first person. The 
easy, colloquial language 


is strong and detailed. The stories contain the same hu- 
mour and sentiments that are found in Lawson's verse, 
with even more emphasis on the concept of mateship, 
Lawson was not greatly concerned with plot, but devel- 
oped his themes through his characters. Of his few 
purely funny stories, “The Loaded Dog" is most famous. 
Lawson's mastery of the short-story technique influ- 
enced other short-story writers. 

Lawson was born in the goldfields near Grenfell, in 
New South Wales. He was the son of a Norwegian 
farmer. The family name was originally Larsen. His 
mother became an active worker for women's rights and 
started the magazine Dawn. Lawson had an unhappy 
childhood because his family was poor and his parents 
frequently quarrelled. He received a sketchy education 
and tried, but failed, to enter Sydney University. On leav- 
ing school, he helped on the family farm. 

From 1887 Lawson contributed stories and verse to 
The Bulletin. During 1892, he carried his swag (tramped) 
from Bourke to Hungerford, and the following year, 
worked in New Zealand. In 1894, his mother's press 
published his first book, Short Stories in Prose and 
Verse. Lawson was married in 1896, but became sepa- 
rated from his wife after an unhappy, homesick period 
in London. The final years of Lawson's life were difficult 
due to his poverty, ill health, and heavy drinking. 
Lawson, Nigel (1932- ), a Conservative politician, 
was Britain's chancellor of the exchequer from 1983 to 
1989. He had been financial secretary to the Treasury 
from 1979 to 1981, and was 
secretary of state for en- 
ergy from 1981 to 1983. 

Lawson was educated at 
Westminster School and 
Oxford University. After 
service in the Royal Navy, 
he became a financial jour- 
nalist and broadcaster. 
Lawson edited The Specta- 
tor from 1966 to 1970. Dur- 
ing 1963 and 1964, he 
served as special assistant 
to Prime Minister Sir Alec 
Douglas-Home. Lawson be- 
came member of Parlia- i 
ment for Blaby, Leicestershire, in 1974. He was opposi- 
tion spokesman on economic affairs from 1977 to 1979. 
In 1992 he was made a life peer. 

Lawson, William (1774-1850), an Australian explore! 
crossed the Blue Moun- 
tains in May 1813, with 
Gregory Blaxland and Wil- 
liam Charles Wentworth. 
Lawson was born in Lon- 
don. He travelled to Syd- 

ney as an ensign with the 
New South Wales Corps in 
1800. In 1808 and 1809, he 
was in charge of the settle- 
ment at Newcastle. He was 
commander of the Bathurst 
settlement from 1819 to 

1823 and explored as far 
north as Mudgee. From 1843 


Lord Lawson 


William Lawson 


to 1848, Lawson was an active member of the Legislative 
Council in New South Wales. 

Lawyer is a man or a woman who is allowed to repre- 
sent members of the public in a court of law or to advise 
them on matters of law. A person who seeks a lawyer's 
services is called a client. Under the English legal sys- 
tem, a lawyer who has the right to argue cases in higher 
courts is called a barrister. One who does not is called a 
solicitor. This system is used throughout the United 
Kingdom. But in Scotland, a high-court lawyer is called 
an advocate. The system of barristers and solicitors was 
used in Australia, India, Ireland, New Zealand, South Af- 
rica, and many Commonwealth countries. But in recent 
years, many countries have formally abolished this sys- 
tem. In those countries, most lawyers either specialize in 
advocacy (appearing in court) or choose more general 
advisory work. 

A lawyer's duties may cover many legal matters, in- 
cluding contracts, wills, personal injuries,and business 
affairs. A lawyer tries to avoid litigation by giving legal 
advice that will keep the client out of trouble, and by try- 
ing to settle cases amicably. Legally, anyone may act on 
his or her own behalf in any court. But authorities say 
that it is not wise for an untrained person to do so, ex- 
cept in small claims courts or other courts where proce- 
dure is informal. 

Learning to become a lawyer requires several years 
of study. It also includes a period of time working with 
another lawyer to learn the practical side of the work. 
Laxative is a medicine that speeds the emptying of the 
bowels (intestines). Mineral oil is a laxative that helps 
empty the bowels by lubricating the bowel contents. 
Phenolphthalein, the active ingredient in chewable and 
chocolate laxatives, has a direct effect on the intestine, 
but how it works is not clear. Some laxatives, including 
Epsom salts, provide bulk in the form of retained water. 
The water increases the bowel contents and forces the 
bowels to empty. Other laxatives, including castor oil, 
act by irritating the walls of the bowels. Laxatives should 
not be taken continually over a long period of time be- 
cause the bowels may become lazy and fail to function 
te ere own. Laxatives may also cause harmful side ef- 
als T other parts of the body. They should never be 
linfre y people who have abdominal pain. Constipation 
Hanes bowel movements) can often be relieved by 
cuit ing ample quantities of water and by eating foods 
fn aining fibre. These foods include cereals, whole 

Tuits, and leafy vegetables. 


naton articles in World Book include: 
a cara sagrada Glauber's salt 

stor oil Magnesia 
Constipation 


garus, in the account of John 11 in the Bible, was 
ae rother of Mary and Martha of Bethany. He was- 
sed from the dead after four days by Jesus Christ. The 


Mineral oil 
Phenolphthalein 


English poets Lord Tennyson and Robert Browning used 


Ona in poems. The American dramatist Eugene 
rus aff wrote Lazarus Laughed (1927), a play about Laza- 
longs fe he was brought back to life. The name also be- 
rich, 0 a beggar in the New Testament parable of the 
man and Lazarus (Luke 16: 19-31). 
tor, baz Jesse William (1866-1900), an American doc- 
fever ane known for his work in controlling yellow 
T. In 1900, an outbreak of yellow fever occurred in 
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Bernard Leach became famous for the beautiful pottery he 
created in his studio at St. Ives. 


Havana, Cuba. Lazear was appointed a member of the 
Yellow Fever Commission, along with Walter Reed, 
James Carroll, and Aristides Agramonte, to study the 
disease. The four men proved that the bite of a mos- 
quito transmitted yellow fever. During the course of 
their experiments in Cuba, Carroll submitted to the bite 
of an infected mosquito, developed yellow fever, and 
recovered. Lazear was bitten accidentally by an infected 
mosquito and died of yellow fever. Shortly after his 
death, the disease came under control. Lazear was born 
in Baltimore, Maryland, and graduated in medicine from 
Columbia College. 
Lazurite. See Lapis lazuli. 
L-dopa. See Parkinson's disease. 
Leach, Bernard (1887-1979), was a leading British art- 
ist potter. He was greatly influenced by Japanese tradi- 
tions of pottery. He founded the Leach Pottery at St. Ives, 
in Cornwall, in 1920. Leach was born in Hong Kong, and 
travelled to Britain in 1897. He entered the Slade School 
of Art, in London, in 1903. From 1909 to 1920, he lived in 
Japan, learning the art of pottery. 
Leaching. See Metallurgy (Leaching). 
Leacock, Stephen Butler (1869-1944), ranks as the 
most popular humorist in Canadian literature. He also 
wrote serious works and was a distinguished professor 
of political science. The majority of Leacock’s humorous 
works poke fun good-naturedly at everyday people and 
events by treating them with mock seriousness. In addi- 
tion, he wrote many parodies, which are humorous imi- 
tations of other authors’ styles of writing. 
Most of Leacock’s humorous writings first appeared 

as essays and short stories in magazines and newspa- 

ers. The first of the many collections.of his humorous 
works, Literary Lapses, was published in 1910. About 35 
of Leacock’s more than 60 books were humorous, but he 
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also wrote biographies and works on political science, 
economics, history, and literary criticism. 

Leacock was born in Swanmore, near Southampton, 
England. His family moved to a farm near Lake Simcoe, 
Ontario, Canada, when he was 6 years old. Leacock 
taught political science at McGill University from 1901 
until he retired in 1936. His unfinished autobiography, 
The Boy | Left Behind Me, was published in 1946 after 
his death. 

Lead, a heavy, bluish-grey chemical element, is one of 
the world’s oldest known metals. Its chemical symbol, 
Pb, comes from the Latin word for lead, p/umbum. Peo- 
ple have used lead for thousands of years as a building 
material, for water piping, and to make pottery and 
other objects. Today, lead is important to many indus- 
tries, especially to those that produce chemicals, nu- 
clear energy, and petroleum. 

In spite of its usefulness, lead can be harmful. If too 
much lead builds up in the body, a condition called /ead 
poisoning can result. This condition occurs chiefly 
among people who work in certain chemical plants or 
other factories or refineries where there are large quan- 
tities of lead fumes or dust in the air. 

The amount of lead used is significantly greater than 
the quantity of lead mined. Annual lead use worldwide 
is about 6 million metric tons, but yearly lead produc- 
tion from mines is only about 3 million metric tons. The 
rest is obtained by recycling lead from scrap products. 
Australia is the leading lead-mining country. The United 
States, China, and Canada are also leading lead produc- 
ers. 

Properties. Pure lead is soft and has little strength. 
As a result, lead producers often a//ay (mix) it with small 
amounts of other metals to form /ead alloys. The added 
metals, such as antimony and tin, increase the strength 
of lead and give it other properties. Lead also combines 
chemically with chlorine, oxygen, and other elements to 
form various compounds. For example, it combines with 
sulphur to produce lead sulphide, also called ga/ena. 

Lead is highly ma/leab/e—that is, it can be hammered 
or pressed into thin sheets. Lead also possesses great 
ductility, the ability to be permanently stretched without 
breaking. It resists corrosion by water and by sulphuric 


Lead, foreground, is refined mainly from galena, a grey metallic 
ore, background. Much lead is also obtained by recycling scrap 
products such as car batteries. 


Lead-acid storage batteries make up the largest single use of 
lead. The worker above is making and installing lead terminal 
posts for the batteries. 


acid and other powerful chemicals. Lead is a poor con- 
ductor of electricity. Lead has an atomic weight of 
207.19, and its atomic number is 82. Lead melts at 
327.5° C and boils at 1740° C. At 20° C, its density is 11.35 
grams per cubic centimetre (see Density). 

Uses. The largest single use of lead is in the manufac- 
ture of lead-acid storage batteries. These batteries con- 
tain pure lead and lead compounds, and certain parts of 
them are made of a lead-antimony alloy. Storage batter- 
ies provide power for the electrical systems of aero- 
planes, cars, and many other vehicles. See Battery 
(Lead-acid storage batteries). 

Lead also is used in the production of tetraethyl lead, 
an ingredient added to petrol to improve the perform 
ance of certain car engines. But the burning of tetraethyl 
lead in engines also produces chemicals that contribute 
to air pollution. See Tetraethyl lead. Many industrial- 
ized countries have introduced lead-free petrol. 

Several lead compounds are important to the manu: 
facture of some paints and dyes. For example, paints 
made with the lead compounds called red lead and 
white lead are applied to bridges and other steel struc: 
tures to prevent corrosion. Manufacturers also use lea 
compounds in explosives and insecticides and in ce- 
ramic, glass, and rubber products. 

Lead alloys have a wide variety of uses. Cable cover” 
ings made with lead alloys protect telephone and power 
lines from moisture and corrosion. Manufacturers of 
cars and electronic products use a lead-tin alloy calle 
solder to join metal surfaces. Producers of heavy mè- 
chinery use a lead alloy called babbitt metal to produce 
bearings. Bearings are machine parts that reduce fric- 
tion between moving parts (see Babbitt metals). 

Lead’s strong resistance to corrosion makes it espe 
cially important to the chemical industry. Pipes, storage 
tanks, and other equipment made of lead alloys are 
used for shipping and storing certain chemicals. 

The high density of lead makes it a good shield 
against radiation. Sheets of lead alloys line the wa 
hospital X-ray rooms, nuclear reactors, and other facil 
ties in which radioactive materials are present. In ad (ot 
tion, radioactive wastes are placed in lead containers 
shipment and disposal. 


lls of 


Leading lead-mining countries 


Tons of lead mined annually 


_ Australia 8800000000 


495,000 metric tons 
Soviet Union 


United States 


China 
330,000 metric tons 
Canada e00ee0eo( 
275,000 metric tons 


Figures are for 1989. Source: U.S, Bureau of Mines. 


Hazards of lead. People take lead into their bodies 
through the /nha/ation (breathing in) or ingestion (swal- 
lowing) of lead particles, or through the absorption of 
these particles through the skin. The danger of lead poi- 
soning is greater when an individual is exposed to lead 
over a long period of time. 

Lead interferes with the production of red blood cells 
and may damage the brain, kidneys, liver, and other or- 
gans. Many victims of lead poisoning suffer fatigue, 
headaches, stomach cramps, and other symptoms. Se- 
vere cases of overexposure to lead may be fatal, but 
such reported cases of this condition are rare. 

Major sources of lead pollution include the exhaust 
from cars that burn leaded petrol and the dust and 
fumes released by industrial plants that use lead. Many 
children who eat chips of dried paint with a high lead 
Content develop lead poisoning. Such paint is found in 
many older buildings. Lead water pipes, also found in 
older buildings, may cause poisoning. Many govern- 
ments now restrict the amount of lead in paint and pet- 
rol, as well as the amount of lead released into the air. 

F How lead is obtained. Nearly all lead ores are pro- 
i luced from underground mines. Many minerals contain 
lead, but the principal source of the element is galena, a 
grey metallic ore. In its pure form, galena consists of 
oy lead and sulphur. However, it rarely occurs in such 
th form in nature. Instead, most deposits of galena, like 
ose of most other lead ores, contain some copper, 
gold, silver, and zinc, 
Pi galena is mined, dirt, rocks, and other sub- 
laden concentrated (separated) from the ore. Most 
as Ai ners concentrate ore by a process called flota- 
in He mane process, the ore is crushed and then placed 
2 ai that contains a flotation chemical, such as cop- 
tite pees or oil. The chemical causes the ore to rise 
sink. We of the tank and particles of dirt and rock to 
then orkers then skim off the concentrated ore from 
urface. 
Gee concentrated ore is roasted in a smelter. 
ines est e roasting process, the sulphur in the ore com- 
inal fideo oxygen and escapes as sulphur dioxide gas. 
ae ition, the lead in the ore combines with oxygen to 
ces of lead oxide. Additional heat is applied 
geth ead oxide, causing the particles to sinter (join to- 
er) into hard lumps. 
hae mix the sintered lead oxide with lumps of 
eed the mixture into the top of a blast furnace. 
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Inside the furnace, the burning coke reacts with the lead 
oxide to produce liquid lead. Waste products, called 
slag, are separated from the metal before it reaches the 
bottom of the furnace. 

The crude lead that comes from the blast furnace 
contains such metals as copper, gold, and silver. Refin- 
ers use several methods to purify the lead. Copper nor- 
mally collects on the surface of liquid lead that has 
cooled slightly. Workers simply skim off the top to re- 
move the copper. Gold and silver are removed by re- 
heating the lead and adding zinc. The precious metals 
dissolve more easily in zinc than in lead, When the lead 
cools, workers remove a zinc crust, which contains most 
of the gold and silver. 

See also Galena; Lead poisoning. 

Lead monoxide. See Litharge. 

Lead pencil. See Graphite; Pencil. 

Lead poisoning is an illness caused by excess lead in 
the body. It may result from swallowing objects that 
contain lead or from inhaling lead dust or fumes. Some 
forms of lead can be absorbed through the skin. 

Lead poisoning afflicts many children who eat chips 
of dried paint that has a high lead content. Such paint is 
found in many older homes. Lead poisoning also strikes 
adults who work in smelting, battery manufacturing, and 
other industries that use lead. Such industries may pol- 
lute the environment with lead dust and fumes, which 
may cause poisoning in people who live near the plants. 
Another source of lead pollution is the exhaust from ve- 
hicles that use leaded petrol. 

Lead interferes with the production of red blood cells 
and may damage the brain, liver, and other organs. 
Symptoms of lead poisoning include anaemia, head- 
aches, irritability, and weakness. Many victims also ex- 
perience abdominal pain, vomiting, and constipation, a 
group of symptoms sometimes called painter's colic or 
lead colic. In severe cases, victims may have convul- 
sions, enter a coma, and become paralysed. Such cases 
may be fatal. 

In the late 1970's, researchers found that even small 
amounts of lead absorbed by the body over a long pe- 
riod can harm a child, Although such absorption does 
not cause physical illness, it can damage a child's brain 
and result in learning difficulties. 

Doctors can detect lead poisoning by testing samples 
of a person's urine or blood and by taking X rays of the 
bones. If the illness is detected early, permanent dam- 
age may be prevented, Doctors in some countries rec- 
ommend that children between 1 and 6 years old be 
tested for lead poisoning at least once a year. 

Doctors treat lead poisoning with drugs that help the 
body discharge lead through the urine. Treatment may 
last several months. Many cases of lead poisoning can 
be prevented by reducing the amount of lead in the en- 
vironment. Some governments restrict the lead content 
of paint and certain other products and regulate indus- 
trial uses of lead. Such governments also set air quality 
standards that limit the amount of lead that can be re- 
leased into the air. In addition, many countries are re- 
ducing lead levels in petrol, and encouraging the use of 
lead-free petrol. 

Leader. See Fishing (Leaders). 
Leader of the Opposition. See Parliament. 
Leadwort. See Plumbago. 
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Leaves, the chief food-making 


of plants, vary greatly in appearance. Most plants have 


broad, flat leaves, such as those of a maple tree, /eft. But oats, centre, and other grasses have long, 
narrow leaves. Pines, right, and most other cone-bearing plants have needle leaves. 


Leaf 


Leaf is the main food-making part of almost all plants. 
Garden flowers, grasses, shrubs, and trees depend on 
their leaves to make food for the rest of the plant. So do 
ferns, vegetables, vines, weeds, and many other plants. 

Leaves work like tiny food factories. They capture en- 
ergy from sunlight and use it to make food out of water 
from the soil and carbon dioxide, a gas in the air. This 
food provides plants with energy to grow, to produce 
flowers and seeds, and to carry on all their other activi- 
ties. Plants store the food made by leaves in their fruits, 
roots, seeds, and stems and even in the leaves them- 
selves. Without this food, plants could not live. In addi- 
tion, all the food that people and animals eat comes ei- 
ther from plants or from animals that eat plants. 

Leaves vary tremendously in appearance. Some are 
round, and others oval. Still others are shaped like ar- 
rowheads, feathers, hands, hearts, or any number of 
other objects. However, most leaves can be divided into 
three groups according to their basic shape. (1) Broad 
leaves are the type of leaf that most plants have. These 
leaves are fairly wide and flat. Plants that have such 
leaves include oak and sycamore trees, pea plants, and 
rosebushes. (2) Narrow leaves are long and slender. 
Such leaves grow on grasses. Grasses include not only 
lawn grasses but also maize, oats, wheat, and other ce- 
real grasses. Lilies, onions, and certain other plants also 
have narrow leaves. (3) Needle leaves grow on firs, 
pines, spruces, and most other cone-bearing trees and 
shrubs. Such leaves resemble short, thick sewing nee- 
dles. A few other kinds of cone-bearing plants, includ- 
ing certain cedars and junipers, have scalelike leaves. 

Most leaves grow 2.5 to 30 centimetres long. Some 
plants, however, have huge leaves. The largest leaves 
grow on the African raffia palm. The leaves of this tree 


measure up to 20 metres long. The giant water lily of 
South America has round, floating leaves up to 1.8 me: 
tres across. In contrast, some plants have extremely 
small leaves. The true leaves of asparagus plants, for ex 
ample, are so tiny that they are hard to see withouta 
magnifying glass. In these plants, the stems, not the 
leaves, produce food. 

The number of leaves on plants ranges from several 
to thousands. Most soft-stemmed plants have few 
leaves. For instance, a barley or wheat plant produces 
only 8 to 10 leaves each season. But trees may have an 
enormous number of leaves. P d 

Some simple plants that manufacture their own foo! : 
do not have leaves. For example, liverworts and mosse: 
are simple food-making plants that lack true leaves: n 
some of these simple plants, however, the green foo! 
making tissues look like tiny leaves. 


The importance of leaves 


The chief job of leaves is to make food for plants. This 
food-making activity, called photosynthesis, occurs om 
fully grown leaves, But young leaves also are impo 
They wrap tightly around the tips of growing stems. y 
They thus keep the delicate tips moist and help pr 
them from insects, cold, and other dangers. F 

Leaves are also vital to animals. Animals cannot Ee 
their own food. They depend on plants for their b 
supply of food. Many animals eat leaves. For eamp 
antelope, sheep, and other grazing animals eat ghai 
leaves. People also eat leaves, such as those of n e 
lettuce, and spinach plants. But even when peop r, 
animals eat the fruits, roots, seeds, and stems of p 2 
they are obtaining food made by leaves. In the sam be 
way, eggs, meat, milk, and all other animal foods cal 
traced back to food made by photosynthesis. 

Leaves help make the air breathable. They 
ygen during photosynthesis. People and animals m 


release 0% 


have oxygen to live. Without the activities of leaves, the 
earth’s supply of breathable oxygen would probably 
soon be used up. 

People obtain many products from leaves in addition 
to food. For instance, we use the leaves of the tea plant 
to make tea. Peppermint and spearmint leaves contain 
oils used to flavour sweets and chewing gum. Such 
leaves as bay, sage, and thyme are used in cooking to 
flavour foods. Some drugs come from leaves. For exam- 
ple, the drug digitalis, which is used to treat certain 
heart diseases, comes from the leaves of the purple fox- 
glove, a common garden flower. Leaves of abaca and si- 
salana plants provide fibre used in making rope. Finally, 
the leaves of the tobacco plant are used to make ciga- 
rettes, cigars, and other tobacco products. 


The life story of a leaf 


Aleaf begins its life in a bud. Buds are the growing 
areas of a stem. They form along the sides of the stem, 
at the point just above where a fully grown leaf is at- 
tached. A bud also grows at the tip of the stem. A leaf 
bud contains undeveloped leaf and stem tissues. Within 
the bud is a mound slightly larger than the head of a pin. 
Each leaf starts out as a tiny bump on the side of this 
mound, The mature bud contains a tightly packed group 
of tiny leaves. 

In most soft-stemmed plants, the buds are hard to 
see. A new leaf becomes noticeable only after it begins 
to unfold. Most soft-stemmed plants continue to form 
new leaves until the plants flower or until cold weather 
sets in. In temperate regions, which have warm sum- 
mers and cold winters, the aboveground parts of many 
soft-stemmed plants die after the first hard frost, but the 
roots live through the winter. Other soft-stemmed plants 
die completely after the cold weather arrives. 

Woody plants, on the other hand, may live many 
years, They grow several sets of leaves during their life- 
time. Most needleleaf trees and shrubs shed old leaves 
and grow new ones continuously throughout the year. 
So do most broadleaf trees in the tropics. But in temper- 
ate regions, most broadleaf trees and shrubs are decid- 
uous. Deciduous plants of temperate regions shed their 
leaves in autumn and grow a new set each spring. 

Deciduous trees and shrubs start growing the next 
year's leaves even before the present year’s leaves have 
fallen. The new leaves are enclosed in winter buds. The 


How leaves develop on a lilac bush 


Al i 


The bud opens in spring as 
warmth and moisture cause 
the bud scales to fall off. 


Leaves form inside a bud. 
p winter bud above pro- 
s tiny leaves in winter. 


ter 
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leaves in the winter buds stop growing during the sum- 
mer and remain dormant (inactive) throughout the win- 
ter. During the winter months, the buds are protected 
from drying out by special outer leaves called bud 
scales, In spring, warmth and moisture cause the dor- 
mant leaves to become active. The bud scales drop off, 
and the leaves unfold. 

The leaf becomes fully grown. Leaves complete 
their growth within one week to several weeks, depend- 
ing on the kinds of plants that produce them. At first, the 
unfolding leaf must get all its food from older leaves or 
from food stored by the plant. Soon, however, the 
young leaf turns a deeper green and begins to make its 
own food. Gradually, the leaf produces extra food, 
which is sent to the rest of the plant. 

During the growing season, the colour of the leaf 
changes from bright green to a duller green. The leaf 
also becomes tougher because its cells develop thicker 
walls. During this time, a special change occurs in the 
leaves of deciduous trees and shrubs. A corky layer of 
cells known as the abscission zone develops where the 
stalk of the leaf joins the stem. This zone breaks down in 
autumn, causing the leaf to separate from the stem. 

The leaf changes colour. The leaf is green because 
it contains a green pigment (colouring matter) called 
chlorophyll. This pigment plays a major role in photo- 
synthesis. The leaf also has other colours, but they are 
hidden by the chlorophyll. As autumn approaches, how- 
ever, the shorter days and cooler nights cause the chlo- 
rophyll in deciduous broad leaves to break down. 

The hidden colours of the leaf appear as the chloro- 
phyll breaks down. The leaf may then show the yellow 
colour of the pigment xanthophyll or the orange-red 
tones of the carotene pigments. In addition, a group of 
red and purple pigments called anthocyanins forms in 
the dying leaf. The colour of the autumn leaf depends 
on which of the pigments is most plentiful in the leaf. 

The leaf dies. After the chlorophyll breaks down, the 
leaf can no longer make food. The tiny pipelines be- 
tween the leaf and the stem become plugged. These 
pipelines carried water to the leaf and food from it. The 
cells in the abscission zone separate or dissolve, and the 
dying leaf hangs from the stem by only a few strands. 
These strands dry and twist in the wind. When the 
strands break, the dead leaf floats to the ground. 

After the leaf falls, a mark remains on the twig where 


ZL 


The young leaves unfold. A twig develops with many 
As they turn a darker green, young leaves several weeks 
they begin to make food. after the bud has opened. 
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Leaf edges 


The blades of broadleaf plants 
have three chief types of 
edges: (1) smooth, (2) toothed, 
and (3) lobed. Smooth-edged 
leaves are most common on 
plants native to warm cli- 
mates. Many temperate 
broadleaf plants have jagged, 
toothed blades. Other tem- 
pene species have lobed 
lades, which look as if large 
bites were taken out of them. 


Smooth edged leaf blade 
(Rubber plant 


the leafstalk had been attached. This mark is called a /eaf 
scar. The broken ends of the water and food pipelines 
can be seen within the leaf scar. 

On the ground, the dead leaf becomes food for bac- 
teria and fungi. They break the leaf down into simple 
substances, which then sink into the soil. There, these 
substances will be absorbed by plant roots and provide 
nourishment for new plant growth. 


The parts of a leaf 


Most leaves have two main parts: (1) the blade and (2) 
the petiole, or leafstalk. The leaves of some kinds of 
plants also have a third part, called the stipules. 

The blade, or /amina, is the broad, flat part of the 
leaf. Photosynthesis occurs in the blade, which has many 
green food-making cells. Leaf blades differ from one an- 
other in several ways. The chief differences are in: (1) the 
types of edges, (2) the patterns of the veins, and (3) the 
number of blades per leaf. 

The types of edges. Almost all narrow, grasslike 
leaves and needle leaves have a blade with a smooth 
edge. But the edge of broadleaf blades varies greatly 
among the different types of plants. 

Many broadleaf plants, particularly those that are na- 
tive to warm climates, have smooth-edged leaf blades. 


Small 


Midrib Vein netted veins 


Lower Side of a Broad Leaf 


The parts of a leaf. Most leaves have two main parts: (1) a flat 
blade and (2) a stemlike petiole. The leaves of many plants also 
have a third main part, two small flaps called the stipules. 


Toothed leaf blade Lobed leaf blade 
(Birch) (Oak) 


The rubber plant, a common house plant, is a good ex- 
ample of such a plant. 

The leaves of many temperate broadleaf plants have 
small, jagged points called teeth along the blade edge. 
Birch and beech trees have such leaves. In many plants, 
the teeth contain Aydathodes, tiny valvelike structures” 
that can release excess water from the leaf. The teeth of 
young leaves on many plants, including some cherry 
and poplar trees, bear tiny glands. These glands pro- 
duce liquids that repel planteating insects. 

Some temperate broadleaf plants—including fig trees 
and certain mulberry and oak trees—have /obed leaves. 
The edge of such a leaf looks as if large bites have beel 
taken out of it. The lobing helps heat escape from the 
leaf. 

The patterns of the veins. Veins are pipelines that 
carry food and water in a leaf. If you hold a leaf blade 
to light, you can see the pattern of its veins. 

In most broad leaves, the veins form a netlike pattem, 
with several large veins connected by many smaller 
ones. The smallest veins supply every part of the blade 
with water. They also collect the food made by the 
green cells. f 

There are two main types of net-vein patterns—pin- i 
nate (featherlike) and palmate (palmlike or handlike). Pi 


Pinnately Veined 
(Lower Side of Beech) 


Palmately Veined 
(Lower Side of Sweet Gum) 


Parallel Veined 


Centre Veined 
(Upper and Lower Sides of Rye) 


(Cross Section of Pine) 


Vein patterns differ among leaves. Most broad leaves hava 
pinnate (featherlike) or palmate (palmlike) vein pattern. Grass i 
have parallel veins. Needle leaves have one or two centre Ve! 


nately net-veined leaves have one large central vein, 
called the midrib, which extends from the base of the 
blade to its tip. Other large veins branch off on each 
side of the midrib. The leaves of beech, birch, and elm 
trees have such a vein pattern. A palmately net-veined 
leaf has several main veins of about equal size, all of 
which extend from a common point at the base of the 
blade. The vein patterns of maple and sycamore leaves 
are palmate. 

Narrow leaves and needle leaves are not net-veined. 
Narrow leaves have a parallel-vein pattern, Several large 
veins run alongside one another from the base of the 
blade to the tip. Small crossveins connect the large 
veins. Needle leaves are so small that they have only one 
or two veins. These veins run through the centre of the 
blade. 

Leaf veins do more than carry water and food. They 
also support the blade, much as the metal ribs support 
the fabric of an open umbrella. The veins are tougher 
and stronger than the green tissue around them. They 
help the leaf keep its shape and prevent it from collaps- 
ing or tearing. 

The number of blades per leaf. A leaf may have one 
or more blades. A leaf that has only one blade is called a 
simple leaf. Apple and oak trees, grasses, and many 
other kinds of plants have simple leaves. A leaf that has 
more than one blade is known as a compound leaf. The 
blades of a compound leaf are called /eaflets. 

The leaflets in a compound leaf may be arranged in a 
pinnate or palmate pattern. In pinnately compound 
leaves, the leaflets grow in two rows, one on each side 
of a central stalk, called the rachis. Plants with pinnately 
compound leaves include ash and walnut trees and gar- 
den peas. The leaflets in a palmately compound leaf all 
grow from the tip of the leafstalk. Clover, horse chestnut 
ha and many other plants have palmately compound 
leaves, 


Simple and 
compound leaves 


Aleaf may have one or more 
blades. If a leaf has only one 
blade, it is called a simple 

leaf. A leaf with more than 

one blade is known as a com- 
pound leaf. The blades of a 
compound leaf are called /eaf- 
ets. They may be arranged in 
a palmate or pinnate pattern. 
Afew plants have double 
compound leaves, in which 
each leaflet is further divided 
into still smaller leaflets. Simple Leaf 
(Cottonwood) 


Palmately Compound Leaf 
(Clover) 
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A few plants—including carrots, and some mimosas— 
have double compound leaves. \n double compound 
leaves, each leaflet is divided into a number of still 
smaller leaflets. One double compound leaf, for exam- 
ple, looks more like a group of twigs and leaves than 
like a single leaf. 

The petiole is the stemlike part of the leaf. It joins the 
blade to the stem. Within a petiole are tiny tubes, bound 
together tightly like a bundle of drinking straws. These 
tubes connect with the veins in the blade. Some of the 
tubes carry water into the leaf. Others carry away food 
that the leaf has made. 

The leaves of many plants have petioles that grow 
extra long if the blades are shaded. For example, white 
clover plants growing among unmowed grass may have 
petioles up 15 centimetres long. These long petioles lift 
the clover leaflets into the sunlight. In a lawn where the 
grass is kept short, the clover petioles may measure less 
than 2.5 centimetres long. 

In many trees and shrubs, the petioles bend in such a 
way that the blades receive the most sunlight. As a result 
of this bending, few of the leaves are shaded by other 
leaves. The petiole also provides a flexible “handle” that 
enables the blade to twist in the wind and so avoid dam- 
age. 

a some plants, the petioles are much larger than the 
stems to which they are attached. For example, the parts 
we eat of celery and rhubarb plants are petioles. In con- 
trast, the leaves of some soft-stemmed plants, particu- 
larly grasses, have no petioles. 

The stipules are two small flaps that grow at the 
base of the petiole of some plants. Many stipules look 
like tiny green leaf blades. In some plants, the stipules 
grow quickly, enclosing and protecting the young blade 
as it develops. Some stipules, such as those of willows 
and certain cherry trees, produce substances that pre- 
vent insects from attacking the developing leaf. 


Double Compound Leaf 


Pinnately Compound Leof p 
(False Acacia) 


(Walnut) 
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In many plants, the stipules drop off after the blade 
has developed. But garden peas and a few other kinds 
of plants have large stipules that persist and become an 
extra food-producing part of the leaf. 


How a leaf makes food 


A green leaf is a marvelous food-making factory. 
Using only the energy of the sun, it takes simple materi- 
als and turns them into energy-rich food. This section 
describes how a leaf obtains the raw materials needed 
to make food. It then provides a simple explanation of 
how the leaf produces food through photosynthesis. Fi- 
nally, this section discusses transpiration, a process of 
water loss that plays a key role in the operation of the 
leaf food factory. 

Obtaining the raw materials. A leaf needs three 
things to make food. They are (1) carbon dioxide, (2) 
water, and (3) light. The carbon dioxide and water serve 
as the raw materials of photosynthesis. The light, which 
is normally sunlight, provides the energy that powers 
photosynthesis. 

Carbon dioxide enters a leaf from the air. The epider- 
mis (outer surface) of the leaf has many tiny pores. These 
openings, called stomata, enable carbon dioxide to 
enter the leaf. Each pore is surrounded by two curved, 
bean-shaped guard cells that can swell and relax. When 
they swell, the pore is opened wide, and carbon dioxide 
enters the leaf. When the guard cells relax, the pore 
closes. In most plants, the stomata open during the day 
and close at night. 

A leaf has many stomata. For example, a sunflower 
leaf may have nearly 2 million stomata. However, the 
pores are so small that they make up less than 1 per 
cent of the leafs surface. In most plants that grow in full 
sun, the majority of the stomata are in the shaded lower 
epidermis of the leaves. In many other plants, the sto- 
mata are about equally divided between the upper and 
lower epidermis. 

Water. A leaf obtains water that has been absorbed 
by the plant's roots. This water travels up the stem and 
enters the leaf through the petiole. Tiny tubes in the 
leafs veins carry the water throughout the blade, These 
Ra make up the vein‘s xylem (water-transporting tis- 
sue), 

The inside of the blade is very humid. The epidermis 
is covered by a waxy coating called the cuticle. The cuti- 
cle helps keep the leaf from drying out. Nevertheless, a 


Photosynthesis 


Green leaves make food 
through photosynthesis. This 
process begins when sunlight 
strikes chloroplasts, small 
bodies that contain a green 
substance called chlorophyll. 
The chlorophyll absorbs en- 
ergy from the sunlight. This 
energy splits water molecules 
into hydrogen and oxygen. 
The hydrogen combines with 
carbon dioxide, forming a 
simple sugar. Oxygen is re- 
leased as a by-product. 


enters a leaf 
from the air, 


Sunlight strikes chlorophyll 


A <q | the chloroplasts, 


leaf does lose much water. Most of this water es 
as vapour through the stomata by the process oft 
ration. 

Light. Leaves cannot make food without light, 
most leaves work best when the sunlight is at a ci 
level of brightness. If the light is too dim, the leaf 
not make enough food. But if the light is too bright, 
can damage the food-making cells. F 

The leaves of many plants that grow in bright 
have an extremely thick cuticle, which helps filter oi 
strong light and guards against excess water loss, 
leaves may also have many hairs growing out of 
dermis. The hairs further reduce the intensity of 
light. The leaves of such plants as geraniums and wi 
poplar trees have so many epidermal hairs that th 
fuzzy. Certain a/pine plants (plants that grow at high 
tudes) also have coatings of white hairs which se! 
same purpose, and also help to insulate the plant 
against the extremely cold winds and low night ten 
atures of alpine regions. 

Some plants, including the herbs, ferns, and sl 
of the forest floor, thrive in shade. The leaves of 
these plants have a thin cuticle and few epidermal | 
These features allow as much of the dim light as po 
ble to enter the leaves. 

Photosynthesis occurs inside the leaf blade int 
kinds of food-making cells—palisade cells and spo 
cells. The tall, slender palisade cells are the chief for 
producers. They form one to three layers beneath 
upper epidermis. The broad, irregularly shaped § 
cells lie between the palisade cells and the lower epi 
dermis. Floating within both kinds of cells are nume 
small green bodies known as chloroplasts. Each chli 
plast contains many molecules of the green pig! 
chlorophyll. 

Partly surrounding each palisade and spongy celli 
an air space filled with carbon dioxide, water vapour 
and other gases. The cells absorb carbon dioxide fro 
this air space. When light strikes the chloroplasts, pl 
tosynthesis begins. The chlorophyll absorbs energy 
from the light. This energy splits the water molecule 
into molecules of hydrogen and oxygen. The hydro 
then combines with carbon dioxide to produce a si 
sugar. This process is extremely complicated and 
volves many steps. The oxygen that is left over fro 
splitting of the water molecules enters the air th 
the stomata. 


Inside a typical green leaf 


This cross section shows a typical simple leaf blade. Palisade and spongy cells se j- 
ducers. In the veins, xylem tissue distributes water, and phloem isnie oes an eames 
(pores) on the underside of the blade enable gases to enter and leave the leaf. ‘ 


Upper epidermis Palisade cell 


Phloem tissue 


Lower epidermis 


The sugar produced by photosynthesis is carried in 
special tubelike cells that make up the vein's phloem 
food-transporting tissue). The sugar moves through the 
petiole to the stem and all other parts of the plant. In the 
plant cells, the sugar may be burned and thus release 
energy for growth or other activities. Or the sugar may 
be chemically altered and form fats and starches. In ad- 
dition, the sugar may be combined with various miner- 
als, and so produce proteins, vitamins, and other vital 
substances. The minerals enter the plant dissolved in the 
water absorbed by the roots. 

Pe occurs as the sun warms the water in- 
eae e blade. The warming changes much of the water 
ae vapour. This gas can then escape through the 
roe ata. Transpiration helps cool the inside of the leaf 
eause the escaping vapour has absorbed heat. 
te oan also helps keep water flowing up from 
the ee Water forms a continuous column as it flows 
ae he roots, up the stem, and into the leaves. The 
a bi es of water in this column stick to one another. 
tira molecules at the top of the column are lost 
null 9 transpiration, the entire column of water is 
ian upward. This pulling force is strong enough to 

x et and minerals to the tops of the tallest trees. 
ties a may lose much water through transpiration. A 
ier p ant, for example, loses about 4 litres of water on 
len ay. If the roots cannot replace this water, the 

es wilt and photosynthesis stops. 


Specialized leaves 


Poa Javas have special functions along with or in- 
(i) ioi ood making. Such specialized leaves include 
rac ective leaves, (2) storage leaves, (3) tendrils, (4) 

cts, and (5) insect-capturing leaves. 
Bud aoe leaves include bud scales and spines. 
roof shi es are short and broad, and they overlap like 
outer |9165: In many plants, the bud scales have an 
r layer of waterproof cells. 
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Chloroplasts 


Section of the leaf 
enlarged on the left 


A 
Je 


Guard cells regulate the amount 
of carbon dioxide and water 
vapour that pass through a stoma. 
The stomata are usually open 


Spongy cel while the leaf is making food. 


Spines are sharp leaf structures that protect the plant 
from being eaten. For instance, spines cover the leaves 
of thistles, protecting the plant from grazing animals. 
Holly, an evergreen shrub or tree, has spines along the 
edges of the leaves. Many cactuses have clusters of 
spines. In many species of cactuses, the pointed spines 
replace the leaves on the mature plants. In these plants, 
the green stem has the job of photosynthesis. 

Another type of protective leaf is the spathe, found in 
members of the arum family. The spathe is rolled 
lengthwise and protects the flowers inside. 

Storage leaves. Most plants store food in their roots 
or stems. But some plants have special leaves that hold 
extra food. Onion and tulip bulbs, for example, consist 
mainly of short, fat storage leaves called bulb scales. 
These leaves cannot make food. Their job is to store 
food underground during the winter. See Bulb. 

Many plants that grow in dry places have thick leaves 
that store water. The mosslike stonecrop plants that 
grow on rocky cliffs have such leaves. The traveller's- 
tree, which grows in Madagascar, has enormous leaves 
that hold much water in their hollow petioles, Thirsty 
travellers can obtain a drink by punching a hole in the 
base of a petiole. 

Tendrils are slender, whiplike structures that help 
hold climbing plants in place. They wrap around twigs, 
wires, and other solid objects. Among many climbing 
plants, specialized leaves serve as tendrils. For example, 
climbing garden peas have compound leaves in which 
the upper leaflets are threadlike tendrils. In one kind of 
sweet pea, a garden flower, the entire leaf blade be- 
comes a tendril. The plant's stipules enlarge and take 
over the food-making job. The passion flower is another 
plant that climbs by means of tendrils. 

Bracts grow just below the flowers of certain plants. 
Most bracts are smaller and simpler in shape than a 
plant's regular leaves. Many members of the daisy 
family—including daisies, goldenrods, marigolds, and 
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sunflowers—have bracts. These bracts form a cup be- 
neath the plant's cluster of flowers. 

A few kinds of plants, such as bougainvillea, flower- 
ing dogwood and poinsettia, have large, showy bracts. 
These bracts look like part of the flower, but they are 

-not. The true dogwood flowers are the tiny yellow clus- 
ters in the centre of the white leaves. 

Insect-capturing leaves. Carnivorous (meat-eating) 
plants, such as the butterwort, pitcher plant, sundew, 
and Venus's-flytrap, have leaves that capture insects. 
These leaves, like other leaves, can make food using 
sunlight. But they also have features that attract, trap, 
and then digest insects. Plants with insect-capturing 
leaves grow in wetlands, where the soil contains little 


Specialized leaves 


nitrogen. They obtain this necessary nutrient from the 
captured insects. For a description of these plants and 
their leaves, see the article Carnivorous plant. 


How to collect leaves 


Collecting leaves or leaf rubbings and prints can be 
an enjoyable hobby. You can find plants with interesting 
leaves in fields, forests, and gardens and even along city 
streets. But before you remove any leaves from a plant, 
be sure to obtain permission from the owner of the 
land. In many parks and other public lands, it is illegal to 
take leaves. 

When you collect large leaves, remove only a few. Al- 
ways pick a complete leaf, including the petiole. In most 


Some leaves perform special tasks in addition to or instead of food making. Such specialized 


leaves include protective leaves, storage leaves, tendrils, bracts, and insect-capturing leaves. Some 
specialized leaves, such as the spines of a cactus plant, do not even look like leaves. Botanists 
identify these structures as leaves because of their growth patterns. 


Protective leaves include spines like 
those on the hedgehog cactus above. 
They keep animals from eating the plant. 


Tendrils hold climbing plants in place. 
The tendrils of the garden pea plant 
above are wrapped around wires. 


Food storage leaves include the bulb 
scales of a tulip, above. These fat leaves 
store food underground in winter. 


Bright red bracts surround the flowers 
of the poinsettia above. These leaves help 
attract pollinating insects to the flowers. 


Water storage leaves are common on 
plants that grow in dry regions. Such 
plants include the stonecrop, above. 


Insect-capturing leaves attract, trap, 
and digest insects. Butterwort leaves, 
above, trap their prey in a sticky film. 


leaves, the petiole will separate easily from the stem. If 

ware collecting compound leaves, remember to keep 
all the leaflets attached to the long petiole. When you 
collect small leaves, you may need to cut off part of a 
twig. Keep the leaves attached to the twig, and treat the 
cutting as if it were a single leaf. Always collect the small 
needle leaves of firs, pines, and spruces this way. 

How to preserve leaves. Freshly cut leaves will curl 
and crack unless you press them. To press leaves, ar- 
range them between several sheets of newspaper. Then 
place a weight on the newspapers. A piece of plywood 
with books stacked on it makes a good weight. After a 
week of pressing, the leaves should remain flat. You can 
then mount them on stiff paper by placing a strip of tape 
across the petiole. 

How to make leaf rubbings and prints. To make a 
leaf rubbing, lay the leaf lower-side up on a tabletop. 
Cover the leaf with a sheet of tracing paper or thin typ- 
ing paper. Then rub the paper lightly and rapidly with 
the side of a sharpened soft pencil, a piece of charcoal, 
ora wax crayon. The outline of the leaf and the larger 
veins will gradually appear on the paper. 

To make a leaf print, you need printer's or etcher's ink 
anda roller. These materials can be obtained at an art 
supply shop. Use the roller to spread a thin layer of ink 
ona glass plate or a smooth piece of cardboard. Next 
lay the leaf lower-side down on the ink. Then place a 
piece of paper over the leaf and rub the entire leaf with 
your fingers. After rubbing, remove the paper and care- 
fully pick up the leaf. Place the leafs inky surface on a 
sheet of plain paper. Now cover the leaf with another 
sheet of paper and rub. Be careful not to move the leaf 
as you rub. After rubbing the leaf, remove the top sheet 
Of paper and the leaf. A print of the leaf will appear on 
the lower sheet. 


Related articles. Many World Book articles on individual 
Plants contain information about leaves. For example, see Ivy; 
Maple; Palm; Poinsettia. For illustrations of the leaves of many 
a trees, see Tree. Other related articles include: 


Photosynthesis 
Chlorophyll Plant 4 
Outline 
|. The importance of leaves 


Il. The life story of a leaf 


A.A leaf begins its life C. The leaf changes colour 


B. Ee becomes D. The leaf dies 
ly grown 
Il. The parts of a leaf 
A. The blade C. The stipules 
B. The petiole 


IV. How a leaf makes food 
A Obtaining the raw ma- 
i Petals 
. Photosynthesis 
V. Specialized leaves 
A. Protective leaves 
B. Storage leaves 
C. Tendrils 
pones 
nsect-capturing leaves 
VI. How to collect eae 
A. How to preserve leaves 
B. How to make leaf rubbings and prints 
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Questions 


Why do deci 
lecidu autumn ap- 
proaches? ous broad leaves change colour as ip 


lat is transpiration? 


Leaf miner 133 


Why are leaves vital to plants and animals? 
How do carnivorous plants obtain nitrogen? 
How do simple and compound leaves differ? 
What are some products that come from leaves? 
How does a leaf obtain carbon dioxide? 
What is the abscission zone? A leaf scar? 
How do you make a leaf rubbing? 
What is a petiole? Do all leaves have one? 
Leaf-cutter ant. See Ant (Fungus growers). 
Leaf insect is an insect that looks much like a green 
leaf or a twig. It is found in Africa, southeastern Asia, 
and northern Australia, and 
on the many islands of the 
South Pacific. Stick insects 
are closely related species. 
The best-known leaf in- 
sect is an East Indian spe- 
cies. It is bright green in 
colour and grows about 8 
centimetres long. It looks 
much like a leaf because of 
its broad ribbed wings, 
which fold over its back in 
the shape of a leaf. It also 
has leaflike growths on the 
joints of the legs. The eggs 
look like the seeds of 
plants. Leaf insects live 
among the leaves of trees 
and shrubs, where they are 
hard to find because of 
their shape and colour. They feed on leaves at night and 
usually stay quiet during the day. 
Scientific classification. The East Indian leaf insect belongs 
to the stick insect family, Phasmidae. Some scientists classify leaf 
insects in the order Orthoptera. Others put them in the order 


Phasmida. 


See also Stick insect. 
Leaf miner is a tiny beetle, moth, fly, or wasp which, 
in the larval stage, tunnels between the upper and lower 
surfaces of leaves. The leaves provide food and protec- 
tion for the larvae. Leaf miners can often be identified by 
the shape of the whitish tunnels or blotches they make 
in leaves and by the plant species they infest. Some leaf 
miners migrate from leaf to leaf. Others tunnel in the 
stems, roots, or fruits of plants, or feed on the outer sur- 
face of leaves. A few species occur in great enough 
numbers to be very destructive. See Larva. 


Leaf insect 


leaves. 


Leaf miner larvae eat tunnels through 
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The lives of leaf miners begin when female insects lay 
eggs on leaves. The larvae that hatch from these eggs 
begin to eat tunnels, or mines, in the leaves. The larvae 
take from one to three weeks to nearly a year to mature. 
They then enter the pupal stage of their lives (see Insect 
(The life cycle of insects)). There are many species of leaf 
miners and they are found throughout the world. 

Scientific classification. Leaf miners belong to the orders 
Coleoptera, Diptera, Hymenoptera, and Lepidoptera. 
Leaf-monkey. See Colobus; Langur. 

Leafhopper is one of a large group of small, slender 
insects that feed on plants. These insects are found 
throughout the world. All species have piercing-sucking 
mouth parts. They rob plants of their juices, causing 
them to dry up and wilt. They run sideways, and the 
winged species fly easily. Many carry plant diseases. 
Leafhoppers may be brightly coloured, or dull brown or 
green. Most are small, averaging 0.5 centimetres long, 
but some tropical species are over 1 centimetre long. 

Scientific classification, Leafhoppers belong to the order 


Homoptera and the leafhopper family, Cicadellidae. The apple 
leafhopper is Empoasca mali. 


The leafhopper destroys plants by sucking out juices. Many 
leafhoppers also harm vegetation by carrying plant diseases. 


League is a measure of length. A statute league equals 
3 statute, or land, miles. It also equals 15,840 feet, or 
4.828 kilometres. A nautical league equals 3 nautical or 
sea miles. It also equals 18,228,346 feet, or 5.555963 kilo- 
metres. The word /eague is sometimes used by British 
and American sailors. The league has been used since 
ancient times. The Gauls made the league equal to 1,500 
Roman paces, or what would be 1.376 modern English 
miles (2.2 kilometres). The Normans brought the league 
to England. At that time the league equalled 2 English 
miles, or 2.9 modern statute miles (4.7 kilometres), 
See also Mile. 
League of Nations was an international association 
of countries created to maintain peace among the na- 
tions of the world. The victors of World War I—includ- 
ing France, Great Britain, Italy, Japan, and the United 
States—drew up a covenant (constitution) for the League 
in 1919. The League was established in January 1920, 
with headquarters in Geneva, Switzerland. President 
Woodrow Wilson of the United States was the chief 
planner of the League, but he could not persuade the 
U.S. to join it. The League was dissolved in April 1946, 
and the United Nations took its place. 
Wilson believed that world wars would continue to 


The “Big Four” Allied leaders gathered at the peace confer oa 
ence. Left to right are David Lloyd George of Britain, Vittorio OT 
lando of Italy, Georges Clemenceau of France, and Wilson. 


occur as long as each nation had to be responsible for 
its own defence. Under this condition, nations would 
form competing groups, each arming against the o 
Wilson wanted the nations of the world to join togeth 
in the League of Nations, and pledge to defend the te 
tory and independence of any member attacked by a 
other nation. He believed that even a powerful nation, 
knowing it would face the united opposition of all 
powerful nations, would not go to war. 

Wilson got other countries to agree to his plans fo 
the League, but he and members of the U.S. Senate dif 
fered over the terms on which the United States woul 
join. In March 1920, the U.S. Senate rejected the treaty 
which would have made the United States a memben 
Within a few years, most Americans decided there we 
no need to concern themselves with conflicts overs 
and the United States never did join the League of Na f 
tions. 


Powers and organization 


The League Covenant contained articles pledging | 
member nations to preserve the independence and 
ritory of all members against attack. Members agreed 
submit any disputes that might lead to war either to ar- 
bitration (decision by a third party) or to an investigati 
by the League Council. They promised not to go to war 
with any member that agreed to the recommendations: 
of a court of arbitration or the League Council. If any 
member went to war in violation of these articles, m 
ber nations agreed they would apply economic sanc- 
tions (penalties), such as stopping trade with the offend: 
ing nation. At the League Council's request, they woul 
also use military force against that nation. a 

es 


The Council was the principal peacekeeping agen 
Its size varied from 8 to 14 members during the Leagues 
history. The most powerful members of the League ha 
permanent seats on the Council. France, Germany, G 
Britain, Italy, Japan, and the Soviet Union held perma: 
nent seats during the years they were members of the — 
League. The remaining seats were rotated among the — 
small nations of the League. 


The Palace of Nations in Geneva, Switzerland, was the head- 
quarters of the League of Nations until the League was dissolved 
in 1946, The Sphere of Nations stands in the foreground. 


The Assembly was composed of all member na- 
tions, and each member had one vote. The Assembly 
controlled the League budget, admitted new members, 
elected the temporary Council members, and made 
amendments to the Covenant. On these matters, the As- 
sembly could decide by a two-thirds or a majority vote. 

The Secretariat provided the administrative staff of 
the League. A secretary-general, who was nominated by 
the Council and approved by the Assembly, headed a 
staff of about 600 officials. These officials assisted the 
peacekeeping work of the League and provided person- 
nel for special study commissions on disarmament and 
colonial affairs. The Secretariat also staffed the various 
international organizations set up by the League to pro- 
Mote cooperation in international trade, finance, trans- 
portation, communication, health, and science. 


The League in action 


i Wilson and the other statesmen who designed the 
pede hoped it would lead nations to stop seeking pro- 
be ion through special alliances. Instead, they favoured 
ee of collective security, in which the security of 
all member would be guaranteed by the protection of 
ain iy collective security to work, it was essential that 
Giz. ague members—especially the most powerful 
—come to the aid of any member attacked. 
Ae the Council nor the Assembly could force 
he aes to help an attacked nation. This action had to 
extern, Each member nation had to believe that a 
aut to the peace of any nation—even a small, distant 
moe a threat to its own peace. 
ful heptrnte among members. The most power- 
main ions did not agree that collective security was the 
maneas of the League. France saw the League 
na as an instrument to maintain the territorial settle- 
hance ores on Germany after World War I. The Ger- 
‘on yfe ented the League because it seemed to them, 
eieo at this was the League's real purpose. British lead- 
fies nsidered ita meeting place for powerful nations 
aa asu in the event of a threat to peace. But they did 
thing eat to commit themselves in advance to do any- 
the ie aresult of such talks. The Soviet Union believed 
nism gue was an imperialist fraud, because Commu- 
taught that war was inevitable among capitalist na- 
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The League of Nations 


The following nations were the original members of the League. 
Many other nations joined later, and many withdrew from the 
League before it was disbanded in April 1946. 


Argentina Great Britain Panama 
Australia Greece Paraguay 
Belgium Guatemala Peru 
Bolivia Haiti Poland 
Brazil Honduras Portugal 
Canada India Romania 
Chile Iran South Africa 
China Italy Spain 
Colombia Japan Sweden 
Cuba Liberia Switzerland 
Czechoslovakia Netherlands Thailand 
Denmark New Zealand Uruguay 

El Salvador Nicaragua Venezuela 
France Norway Yugoslavia 


tions. Japan and Italy showed their disregard for collec- 
tive security by attacking member nations. 

Japan withdrew from the League in 1933 because the 
League refused to recognize its conquest of Manchuria. 
Germany, admitted to the League in 1926, withdrew in 
1933 because the League would not change the arms 
limitations imposed on Germany after World War I. Italy 
withdrew from the League in 1937 to join Japan and Ger- 
many in an alliance against the Soviet Union. The Soviet 
Union, which joined the League in 1934, was expelled in 
1939 for attacking Finland. 

Why the League failed was most dramatically illus- 
trated when Italy attacked Ethiopia in October 1935. The 
Council declared that Italy had violated the Covenant. 
This action obligated League members to apply eco- 
nomic sanctions and to consider the use of force against 
Italy. Members agreed to stop all imports from Italy and 
to send no money or war material to Italy. 

But the United States, Japan, and Germany were not 
League members. Therefore, the overwhelming “com- 
munity of power’ that Wilson had in mind for use 
against an aggressor was reduced to three nations— 
France, Great Britain, and the Soviet Union. The other 
League members did not have enough power to affect 
Italian policy. Even so, France, Great Britain, and the So- 
viet Union together would have been able to stop the 
Italian attack, if they had been united and determined to 
do so. 

However, Britain and France were not willing to use 
force or to employ measures that might risk war. They 
even failed to use such economic measures as an oil 
embargo, which would have seriously hurt the Italian 
war effort. By May 1936, Italy had conquered Ethiopia. 
The League cancelled its sanctions in July. 

French policy was the main reason for the failure of 
the League. Great Britain and the Soviet Union might 
have taken stronger actions against Italy if France had 
supported them. But France feared another war with 
Germany, and wanted Italy as an ally. It made no sense 
to French leaders to lose the friendship of Italy just to 
protect the independence of Ethiopia. The Ethiopian 
case completely discredited the League as an instru- 
ment to keep the peace. 

See also United Nations; International relations; 
Mandated territory; Wilson, Woodrow; World War Il 


(Nationalism). 
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Leakey family includes three noted anthropolo- 
gists—a husband and wife and their son—who made im- 
portant discoveries in eastern Africa concerning the ori- 
gins of human beings. They are Louis Leakey, Mary Lea- 
key, and Richard Leakey. 

Louis Seymour Bazett Leakey (1903-1972) was 
largely responsible for convincing scientists that Africa 
was the most significant area to search for evidence of 
human origins. Most anthropologists had looked for 
such evidence in Asia because of the discovery of 
human fossils in Java (now part of Indonesia) and China. 

Leakey began leading fossil-hunting expeditions to 
eastern Africa during the 1920s. He married Mary Nicol 

in 1936, and the couple discovered many important fos- 
sils together. These included the remains of apelike ani- 
mals that lived in what is now Kenya between 14 million 
and 20 million years ago. During the early 1960's, an ex- 
pedition led by Louis Leakey found fossils at Olduvai 
Gorge in Tanzania that he considered were the remains 
of an early human being. Leakey and other scientists 
named the species Homo habilis and identified it as the 
earliest member in the genus of human beings (see 
Homo habilis). 

Leakey was born in Kabete, Kenya, near Nairobi. He 
wrote a two-volume autobiography, White African (1937) 
and By the Evidence (1974), 

Mary Douglas Leakey (1913- _) has also worked 
chiefly in Kenya and Tanzania. She achieved distinction 
for her description of the sequence in which early stone 
tools came into use. In 1948, she found the skull of an 
apelike animal named Proconsul that lived about 18 mil- 
lion years ago in Kenya. In 1959, she found the skull of a 
humanlike creature at Olduvai Gorge. This creature, first 
named Zinjanthropus but now called Australopithecus 
boisei, lived about 1,750,000 years ago. This discovery 
was one of the first indications that humanlike beings 
lived in prehistoric eastern Africa. See Zinjanthropus. 

In 1978, a team led by Mary Leakey found a trail of 
footprints preserved in volcanic ash at Laetoli, Tanzania. 
Most scientists believe these prints and other fossils 
from the site are from humanlike creatures that lived 
about 3,700,000 years ago. The specimens provide evi- 
dence that these creatures walked upright. See Austra- 
lopithecus. 

Mary Douglas Nicol was born in London. Her books 
include Africas Vanishing Art: The Rock Paintings of 

Tanzania (1983) and an autobiography, Disclosing the 
Past (1984). 

Richard Erskine Frere Leakey (1944- _) has found 
many important fossils at Lake Turkana in Kenya. There, 
in 1972, Leakey discovered part of the skull of a prehis- 
toric human who lived about 1,900,000 years ago. Most 
scientists believe the skull belonged to Homo habilis. It 
is one of the oldest known Homo habilis fossils. 

In 1975, Leakey uncovered the skull of a more ad- 
vanced type of prehistoric human being known as 

Homo erectus. This skull, also found at Lake Turkana, 
was about 1,600,000 years old. In 1984, Kamoya Kimeu, a 
Kenyan working with Leakey's expedition, discovered an 
almost complete Homo erectus skeleton at Lake Tur- 
kana. See Homo erectus. R 

Leakey was born in Nairobi, Kenya. He served as di- 
rector of the National Museums of Kenya from 1968 to 
1989. In 1989, he became head of the country's Wildlife 


Conservation Services. In 1990, this organization be- 
came the Kenya Wildlife Service, an independent sery- 
ice that works in cooperation with the government. Lea. 
key resigned his position there in 1994. Among his 
books are The Making of Mankind (1981) and an autobi- 
ography, One Life (1983). 

Lean, Sir David (1908-1991), was a highly acclaimed 
English film director. He won Academy Awards as best 
director for The Bridge on the River Kwai (1957) and 
Lawrence of Arabia (1962). 

Lean was born in Croydon. He began his film career 
in London at the age of 19. He performed a variety of du- 
ties before becoming a successful film editor in the mid- 
1930's. Lean made his debut as a director in In Which 
We Serve (1942), which he co-directed with English play: 
wright Sir Noel Coward. The film won praise for its por- 
trayal of the heroism of British sailors during World War 
Il (1939-1945). 

Lean directed two popular films adapted from the 
novels of English author Charles Dickens, Great Expecta- 
tions (1946) and Oliver Twist (1948). He also directed the 
comedy fantasy Blithe Spirit (1945), the love stories Brief 
Encounter (1945) and Summertime (1955), the Russian à 
historical epic Dr. Zhivago (1965), and A Passage to Indi 
(1984), based on the novel by E. M. Forster. Lean pro- 
duced and directed The Sound Barrier (1952), an excit 
ing aviation drama. Lean was knighted in 1984. 
Leander. See Hero and Leander. 

Leaning Tower of Pisa is a bell tower at Pisa, Italy. 
The structure is famous for leaning 4.4 metres out of line 
when measured from the seventh storey, It inclines be- 
cause its foundation was built on unstable soil. Con- 
struction of the tower began in 1173 and was completed 
between 1360 and 1370. The ground beneath the tower 
first started to sink after the first three storeys were built 
The tower was closed in the early 1990's, to allow for ur- 
gently needed repairs. 

The tower, or campanile, is part of a complex of three 
buildings, consisting of a baptistery, a church, and the 
bell tower. Together the three structures form the Ca- 
thedral of Pisa. While most cathedrals in Europe com- 
bine the baptistery, church, and tower in a single build- 
ing, the Italians frequently separated them, as at Pisa. 
Built during the Romanesque historical period, the three 
buildings are noted for their beauty, their colourful mar- 
ble, and many decorative arches. 

The tower is 15.5 metres in diameter and about 55 
metres tall. The walls are 4 metres thick at the base and 
from 1.8 to 2.1 metres thick at the top. Fifteen arches suf- 
round the tower on the ground floor, and 30 arches H 
circle each of the next six storeys. The top storey, wns 
houses the bells, has 12 arches. An inner staircase of al 
Most 300 steps leads to the top. di 
Leap year has 366 days, or one more day than an ord! 
nary year. A leap year occurs in every year that can be 
divided evenly by four, except the years that mark the 
even hundreds, such as 1500, The only century years 
that are leap years are those that can be divided eventi 
by 400, such as 1600 and 2000. Leap years were added 
the calendar to make the calendar year nearly the same 
as the solar year, which is the time it takes for the suna 
pass the vernal equinox twice. The extra day is added 
the end of February and occurs as February 29 once 
every four years. See also Year. 


ine Leaning Tower of Pisa was built as a bell tower for the 
He Cathedral, left The tower, constructed from 1173 to 1372, 

ans because its foundation lies on a layer of unstable subsoil 
made up of a mixture of sand, clay, and water. 


rl King. See Shakespeare, William (Shakespeare's 
eels Edward (1812-1888), an English writer and artist, 
igen famous for his humorous poems for children. 
k i first book of poems, A Book of Nonsense (1846), 
hes s as a masterpiece of children’s literature. His best- 
ea poem, “The Owl and the Pussy-Cat’ (1871), also 
th came a classic. Lear became especially noted for his 
ort rhymed verses called /imericks. One of these ap- 
Pears in the World Book article on Limerick. 
‘ ae was born in London. He began to earn his living 
a fa age of 15 by drawing birds and doing other art 
a nee Lear established a reputation as a natural-history 
hean his first book of drawings of parrots, pub- 
land in 1832. He also became known for his detailed 
in scape paintings. During the mid-1830's, while draw- 
sa and painting for a living, Lear began to write non- 
Was verse for children. However, none of his verses 
á published until 1846. Lear also drew many illustra- 
tons for his books. 5 
Sri is an important field of study in psychology. 
chan ologists define learning as the process by which 
ke BS in behaviour result from experience or prac- 
that a 7 ehaviour, psychologists mean any response 
idi an organism makes to its environment. Thus, behav- 
r includes actions, emotions, thoughts, and the re- 
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sponses of muscles and glands. Learning can produce 
changes in any of these forms of behaviour. 

Not all changes in behaviour are the result of learn- 
ing. Some changes result from maturation (physical 
growth). Others, including those caused by illness or fa- 
tigue, are only temporary and cannot be called learning. 


How we learn 


We can see learning taking place all the time, but 
there is no simple explanation of the process. Psycholo- 
gists have examined four kinds of learning in detail: (1) 
classical conditioning or respondent learning, (2) instru- 
mental conditioning or operant learning, (3) multiple- 
response learning, and (4) insight learning. 

Classical conditioning is based on stimulus- 
response relationships. A stimulus is an object or a situ- 
ation that excites one of our sense organs. A light is a 
stimulus because it excites the retina of the eye, allow- 
ing us to see. Often a stimulus makes a person respond 
in a certain way, as when a flash of light makes us blink. 
Psychologists say that in this instance the stimulus e/icits 
(draws forth) the response. 

In classical conditioning, learning occurs when a new 
stimulus begins to elicit behaviour similar to that origi- 
nally produced by an old stimulus. For example, sup- 
pose a person tastes some lemon juice, which makes 
the person salivate. While the person is tasting it, a tone 
is sounded. Suppose these two stimuli—the lemon juice 
and the tone—occur together many times. Eventually, 
the tone by itself will make the person salivate. Classical 
conditioning has occurred because the new stimulus 
(the tone) has begun to elicit the response of salivation 
in much the same way as the lemon juice elicited it. 

Any condition that makes learning occur is said to re- 
inforce the learning. When a person learns to salivate to 
a tone, the reinforcement is the lemon juice that the 
tone is paired with. Without the lemon juice, the person 
would not learn to salivate to the tone. 

The classical conditioning process is particularly im- 
portant in understanding how we learn emotional be- 
haviour. When we develop a new fear, for example, we 
learn to fear a stimulus that has been combined with 
some other frightening stimulus. 

Studies of classical conditioning are based on experi- 
ments performed in the early 1900s by the Russian 
physiologist Ivan P. Pavlov. He trained dogs to salivate to 
such signals as lights, tones, or buzzers by presenting 
these signals when he gave food to the dog (see Reflex 
action). Pavlov called the learned response a condi- 
tioned response because it depended on the conditions 
of the stimulus. To emphasize the fact that a stimulus 
produces a response in this kind of learning, classical 
conditioning is often called respondent learning. 

Instrumental conditioning. Often a person learns to 
perform a response as a result of what happens after the 
response is made. For example, a child may learn to beg 
for sweets. There is no one stimulus that elicits the re- 
sponse of begging. The child begs because such behav- 
jour occasionally results in receiving sweets. Every time 
the child receives sweets, the tendency to beg becomes 
greater. Sweets, therefore, are the reinforcer. Instru- 
mental conditioning is also called operant conditioning 
because the learned response operates on the environ- 
ment to produce some effect. 
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The American psychologist B. F. Skinner performed 
important experiments with instrumental conditioning 
in the 1930's. He trained rats to press levers to get food. 
In one experiment, a hungry rat was placed in a special 
box containing a lever attached to some concealed food. 
At first, the rat ran around restlessly. Eventually, it hap- 
pened to press the lever, and the food dropped into the 
box. The food reinforced the response of pressing the 
lever. After repeating the process many times, the rat 
learned to press the lever for food. 

Skinner's experiments were based on those per- 
formed earlier in the 1900s by the American psycholo- 
gist E. L Thorndike. In Thorndike‘s experiments, an ani- 
mal inside a puzzle box had to pull a string, press a 
pedal, or make some other response that would open 
the box and expose some food. Thorndike noted that the 
animal learned slowly and gradually. He called this type 
of learning trial-and-error behaviour. 

Multiple-response learning. When we learn skills, 
we first learn a sequence of simple movement-patterns. 
We combine these movement-patterns to form a more 
complicated behaviour pattern. In most cases, various 
stimuli guide the process, For example, Operating a 
typewriter requires putting together many skilled finger 
movements. These movements are guided by the letters 
or words that we want to type. At first, a person has to 
type letter by letter. With practice, the person learns to 
type word by word or phrase by phrase. In verbal learn- 
ing, such as memorizing a poem or learning a new lan- 
guage, we learn sequences of words. We then combine 
these sequences of responses into a complex organiza- 
tion, Learning that involves many responses requires 
much practice to smooth out the rough spots. 

To examine this kind of learning, psychologists have 
observed animals learning to run through a maze. Start- 
ing at the beginning, the animal wanders through the 
maze until it finds food at the end. The animal periodi- 
cally comes to a choice-point, where it must turn right 
or left. Only one choice is correct. Eventually the animal 
learns the correct sequence of turns. Psychologists have 
found that the two ends of the maze are learned more 
easily than the parts near the middle. In the same way, 
when we learn a list of things, we usually find the begin- 
ning and end easier than the middle. 

Insight learning. The term insight refers to solving a 
problem through understanding the relationships of 
various parts of the problem. Insight often occurs sud- 
denly, such as when a person looks at a certain problem 
for some time and then suddenly grasps its solution, 

The psychologist Wolfgang Kohler performed impor- 
tant insight experiments in the early 1900s. He showed 
that chimpanzees sometimes use insight instead of trial- 
and-error responses to solve problems, When a banana 
was placed high out of reach, the animals discovered 
that they could stack boxes on top of each other to 
reach it. They also discovered how to put two sticks to- 
gether to reach an object that was too far away to reach 

with one stick, The chimpanzees appeared both to see 
and to use the relationships involved in reaching their 
goals, 

Theories of learning are based on facts obtained 
from experiments such as those on classical and instru- 
mental Conditioning. Psychologists differ in their inter- 
pretation of these facts, As a result, there are a number 


of learning theories. These theories can be divided into 
three groups. 

One group of psychologists emphasizes stimulus- 
response relationships and has performed experiments 
with classical and instrumental conditioning. They say all 
learning is the forming of habits. When we learn, we 
connect a stimulus and a response that did not exist be- 
fore, thus forming a habit (see Habit). Habits can range 
from the simplest ones to complex ones that are in- 
volved in learning skills. These psychologists believe 
that when we meet a new problem, we use appropriate 
responses learned from past experience to solve it. If 
this procedure does not lead to the solution, we use a 
trial-and-error approach. We use one response after ar 
other until we solve the problem. The stimulus-response 
approach has been used to explain and modify bad hab- 
its. For example, when a person is irrationally afraid of 
dogs, methods called behaviour modification can be 
used to replace the fear response to a dog with a more 
relaxed response. 

A second group of psychologists stresses cognition 
(the act of knowing) above the importance of habit. 
These experts feel that experiments with classical and 
instrumental conditioning are too limited to explain 
such complex learning as understanding concepts and 
ideas. This approach emphasizes the importance of the 
learner's discovering and perceiving new relationships 
and achieving insight and understanding. 

A third group of psychologists has developed human: 
istic theories. According to these theories, much human 
learning results from the need to express creativity, Al- 
most any activity, including athletics, business dealings, 
and homemaking, can serve as a creative outlet. The 
psychologists in this group believe that each person 
must become involved in challenging activities—and 
must do reasonably well at them—to have a satisfying 
life. The individual gains a sense of control, growth, and 
knowledge from such activities. For learning to occur, 
people must feel free to make their own decisions. They 
also must feel worthy, relatively free from anxiety, self- 
respecting, and respected by others. Under these condi- 
tions, their own inner drives will lead them to learn. 
Some kinds of group therapy try to provide an accept- 
ing, supporting environment. Such an environment is in- 
tended to increase people's awareness of their own 
thoughts and of the world around them. 

Learning involves changes in the nervous system. Sci- 
entists are trying to discover the processes that take 
place in the brain to produce learning. Such research 

may lead to a physiological theory of learning. 


Efficient learning 


Readiness to learn. Learning occurs more efficiently 
ifa person is ready to learn. This readiness results from 
a combination of growth and experience. Children can- 
not learn to read until their eyes and nervous systems 
are mature enough. They also must have a sufficient 
background of spoken words and prereading experi- 
ence with letters and pictures. 

Motivation. Psychologists and educators also recog: 
nize that learning is best when the learner is motivate 
to learn (see Motivation), External rewards are often 4 
used to increase motivation to learn, Motivation arouse 
by external rewards is called extrinsic motivation. In 


other cases, people are motivated simply by the satisfac- 
tion of learning. Motivation that results from such satis- 
faction is called intrinsic motivation. This type of motiva- 
tion can be even more powerful than extrinsic 
motivation. Punishment, particularly the threat of pun- 
ishment, is also used to control learning. Experiments 
have shown that intrinsic and extrinsic rewards serve as 
more effective aids to learning than punishment does. 
This is due largely to two factors: (1) learners can recog- 
nize the direct effects of reward more easily than they 
can the effects of punishment; and (2) the by-products of 
reward are more favourable, For example, reward leads 
to liking the rewarded task, but punishment leads to dis- 
like of the punished deed. 

Psychologists also look at the motivation of learning 
from the point of view of the learner. They tend to talk 
about success and failure, rather than reward and pun- 
ishment. Success consists of reaching a goal that learn- 
ers set for themselves. Failure consists of not reaching 
the goal, An ideal learning situation is one in which 
learners set progressively more difficult goals for them- 
selves, and keep at the task until they succeed. 

Skill learning and verbal learning. Through re- 
search, psychologists have discovered some general 
rules designed to help a person learn. 

The following rules apply particularly to learning 
skills. (1) Within a given amount of practice time, you 
can usually learn a task more easily if you work in short 
Practice sessions spaced widely apart, instead of longer 
sessions held closer together. (2) You can learn many 
tasks best by imitating experts. (3) You should perform a 
New activity yourself, rather than merely watch or listen 
to someone. (4) You learn better if you know immedi- 
ately how good your performance was. (5) You should 
practise difficult parts of a task separately and then try to 
incorporate them into the task as a whole. 

Two additional rules apply mainly to verbal learning. 
(1) The more meaningful the task, the more easily it is 
learned. You will find a task easier to learn if you can re- 
late it to other things you have learned. (2) A part ofa 
task is learned faster when it is distinctive. When study- 
ing at school or college, for example, underlining a diffi- 
cult Passage in your notes in red makes the passage dis- 
tinctive and easier to learn. 

Transfer of training. Psychologists and educators 
recognize that new learning can profit from old learning 
because learning one thing helps in learning something 
else. This process is called transfer of training. 

5 Transfer of training can be either positive or negative. 
Aites a person learns two tasks. After learning Task 
iY person might find Task 2 easier or harder, If Task 
is easier, then the old learning has been a help and 
pee transfer of training has occurred. If Task 2 is 
; er, the old learning is a hindrance and negative 
ransfer has occurred. 
ee transfer is positive or negative depends on 
ee lationship between the two tasks. Positive transfer 
äl rs when the two tasks have similar stimuli and both 
imuli elicit the same response. For example, if we 
rae the German word gross, it is easier to learn the 
Ha word gros because both words mean large. in 
i ase, similar stimuli (gross and gros) elicit the same 
esponse (large). 
Negative transfer occurs when the two tasks have 
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similar stimuli, which elicit different responses. After 
you learn the German word Gras (grass), it is harder to 
learn the French word gras (fat). The words are spelled 
the same way, but they have different meanings. In this 
case, similar stimuli (Gras and gras) elicit different re- 
sponses. 

Psychologists believe new learning can profit from 
old learning because of three factors: (1) positive trans- 
fer of training, (2) general principles that we learn in one 
task and apply to another task, and (3) good study habits 
maw learn in one task which help us learn another 
tasl 
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Learning disabilities are disorders that can inter- 
fere with the development of basic skills and so damage 
a child's ability to learn. Children with learning disabili- 
ties may have average or above-average intelligence, 
and they also have normal hearing and vision. But they 
apparently cannot use information transmitted by the 
senses to the brain as accurately as most other children 
can. Therefore, they do poorly in school, or not as well 
as they might. 

Causes. Doctors cannot always discover the specific 
cause of a child's learning disability. But scientists be- 
lieve that most learning disabilities result from minor 
damage to the brain or to major nerves leading to the 
brain. For example, illness or poor nutrition in a preg- 
nant woman can injure the brain tissue and nervous sys- 
tem of her unborn child. The use of drugs, tobacco, or 
alcohol during pregnancy may also contribute to the de- 
velopment of learning disabilities. Brain damage can 
occur at birth if the babys brain does not receive 
enough oxygen. Such damage can take place during a 
long, difficult birth or if the mother receives an over- 
dose of a pain-killing drug. A child also may inherit a 
learning disability. 

Many other factors may increase a child's chances of 
developing a learning disability. An imbalance of certain 
chemicals in the body or a lack of nutritious foods can 
delay or permanently damage the development of the 
nervous system. Medical research suggests that certain 
chemicals, especially lead used in paint, may trigger 
learning disabilities in some children. 

Even a child with no physical problem may develop a 
learning disability. Disabilities can result from a lack of 
the early learning experiences that stimulate mental 
growth and development. These experiences include 
hearing language and manipulating objects. — 

Types. There are many types of learning disabilities. 
For example, perceptual disorders hinder the brain's 
ability to organize and interpret sights and sounds. Chil- 
dren with a perceptual disorder may be unable to pin- 
point where one word ends and another begins on a 
page. Or such children may not be able to distinguish 


140 Learning disabilities 


between words that sound somewhat alike. Perceptual 
disorders make learning to speak and read difficult. 

Another type of learning disability affects memory. 
Children with this problem cannot easily recall what fa- 
miliar objects look like or what sounds the objects 
make. They may not be able to learn a sequence, such as 
the alphabet or a telephone number. 

Other learning disabilities interfere with the ability to 
behave properly and to concentrate. Disabilities that af- 
fect a child's concentration are known as attention defi- 
cit disorders. Distractible children daydream almost 
constantly. They cannot direct their attention to any 
topic for more than a few minutes, In contrast, children 
with a disability called perseveration cannot easily shift 
their attention from one activity to another. They may 
continue working at a task long after it has been fin- 
ished. Hyperactive, or hyperkinetic, children cannot sit 
still. They speak and act on impulse and tend to become 
impatient and boisterous in class. A child with emotional 
lability has changes in mood for no apparent reason. 

An orientation-related disability damages a child's 
sense of direction, distance, and space. Individuals with 
this problem may be unaware of where they are and 
feel lost even in familiar surroundings. They cannot dis- 
tinguish left from right or up from down. They become 
poor readers because they cannot remember to read 
from left to right. They also may not recognize the differ- 
ence between letters that resemble each other, such as 
band d. 

Other types of learning disabilities interfere with ef- 
fective muscle control and can cause clumsiness and 
loss of balance. Some of these disabilities prevent spe- 
cific movements necessary for certain activities. For ex- 
ample, dyspraxia is the inability to properly move the 
lips, tongue, and other parts of the body in speech. Dys- 
graphia affects the brain's control of the small finger 
muscles used in writing. 

Learning disabilities that block the development of 
language skills are called psycholinguistic disabilities, 
One such condition, called dysphasia, interferes with 
the ability to produce or understand human speech. 
Dyslexia damages a child's capacity to understand 
printed or written words. Learning problems that hinder 
a child's progress in particular subjects, such as arithme- 
tic or spelling, are specific learning disabilities. 

Disorders called nonverbal learning disabilities inter-. 
fere with a child's ability to understand the facial expres- 
sions and other gestures of other people. These disabili- 
ties can make it difficult for a child to get along with 
others, or they may cause the child to behave inappro- 
priately. 

Diagnosis and treatment. Not all learning and be- 
havioural problems are caused by learning disabilities. 
Parents who suspect that their son or daughter may 
have a learning disability should have the child exam- 
ined by specialists. Tests by a paediatrician (children’s 
doctor), eye and ear specialists, a psychiatrist, and a so- 
cial worker may find other possible causes of the prob- 
lem. Such causes include emotional disturbances, men- 

tal retardation, and poor hearing and vision. If the test 
results are normal, a doctor called a neurologist should 
examine the child for evidence of damage to the brain 
or nervous system. 
The method of treatment suggested by the teacher 


depends on the type and extent of the disability. Some | 
learning-disabled children learn best in special classes 
with others who have similar problems. But many | 
youngsters can do exercises to improve their weak skills 
in classes with nonhandicapped children. The use of 
medication has helped many children who have atten- 
tion deficit disorders. Some learning experts suggest 
more controversial treatments for learning disabilities, 
including biofeedback, special diets, and exercises (see 
Biofeedback). Special counselling is often helpful for 
families that include children with learning disabilities. | 
Such counselling increases the families’ ability to under- 
stand the children and to help the children deal with the 
stress that they experience in school as a result of their 
disorders. 

See also Dyslexia; Hyperactive child. 

Lease is a contract between a person with a legal inter | 
est in land or other property and a person who rents it 
from that person. The person who grants the lease is 
called the /essor. The person to whom the lease is 
granted is called the /essee, or tenant. A lease is some- 
times called a tenancy. The compensation which the ten- 
ant agrees to pay the lessor is called the rent. 

A lease for life ends when the tenant dies. A lease for 
a term of years begins and ends at dates set in the lease. 
The lease does not end when the tenant or lessor dies, 
but is binding on the heirs of both parties. Some leases 
are for a long period, such as 99 years. Such leases usu- 
ally give the lessee greater privileges than those granted 
a short-term tenant. 

A lease must grant the tenant exclusive possession of 
the property. If it does not it is known as a /icence, 
which is a right simply to use the property in some way. 

Rents are generally paid in money, although occa: 
sionally they are paid in goods. For example, a person 
who rents a farm may agree to pay with crops. 

` A lease must include certain items of information to 
be a legal contract. These include the names of the les- 
sor and tenant, the dates of the beginning and end of 
the lease, the amount of rent, a complete description of 
the property, and a complete statement of the rights and 
duties of each party. 

See also Contract; Tenant. 

Leather is a tough, flexible material made from the 
skin of animals. Cattle hides provide the source of most 
leathers, but deer, goat, pig, and sheep skins are also 
widely used. Speciality leathers are made from alligator, 
shark, and snake hides. The process of turning the ani- 
mal skin into a leather product that can be made into 
useful objects is called tanning. 

Leather is used to make shoes, boots, belts, gloves, 
jackets, hats, shirts, trousers, skirts, handbags, and many 
other objects. Baseballs, basketballs, cricket balls, and 
footballs have leather covers. Industries use drive belts 
made from leather, and cars, trucks, and buses run on 
bearings protected by leather seals. > 

Leather is strong and durable. It can be made as flexi- | 
ble as cloth or as stiff as wood, Some kinds of leather | 
are thick and heavy, but others are thin. Leather can be 
dyed, polished to a glossy finish, or embossed (deco- 
rated with raised figures). a 

People have known how to make leather since prehis 
toric times. Some tanning methods that were develope 
by the ancient Greeks and Romans are still in use. 


Leather is used to make a wide variety of products. The 
type of leather used depends on the product. This photo shows 
ahandbag made of chrome-tanned leather, shoes made of 
highly polished, glossy patent leather, a hat made of soft leather 
called suede, and a polishing cloth made of clothlike chamois. 


Kinds of leather 


The chief kinds of leather are shoe sole leather, shoe 
upper leather, chamois, and suede. Shoe sole leather is 
produced from the thick skins of cattle and other large 
animals, Shoe upper leather is obtained from the thin- 
ner skins of calves, goats, and other smaller animals or 
by splitting heavy hides into thin layers. About 80 per 
cent of all tanned leather is made into shoes and other 
footwear. 

Chamois leather was originally made from the cham- 
ois, an animal that lives in Europe and Asia and resem- 
bles the antelope. But today, most chamois leather is 
made from split sheepskin. Properly tanned chamois 
leather is as soft as cloth and will hold water like cloth. 
Chamois leather is often used as a washing and polish- 
ing cloth. 

Suede leather is often made from the inside flesh 
layer of a cowhide that has been split. In the past, goat- 
skins or sheepskins were used for this leather. Suede is 
soft, flexible, warm, and water-resistant. This kind of 
leather is used to make jackets, coats, dresses, trousers, 
and shoe uppers. 


How leather is made 


+ Preparing the hides. Before animal hides can be 
nned, they must undergo certain preparations. These 
Preparations include (1) curing, (2) fleshing, (3) unhair- 
ing, and (4) bating. 
ote Most animal hides used to make leather 
ae from a meat processor or slaughterhouse. The 
i ve are cured before they start the trip to the tannery 
Eh them from rotting. Hides are cured by applying 
Re the flesh side of the skin, by soaking them in 
A (salty water), by partially drying and salting them, 
F y just drying them. After they are cured, the skins 
es in revolving drums filled with water. The 
3 ler removes dirt and blood, washes out most of the 
It, and replaces the moisture lost during the curing 
Process, 
in etka After the skins are washed and remoistur- 
ed, they are fleshed. Workers run the hides across a 
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fleshing machine equipped with sharp knives, removing 
all fat and meat on the flesh side of the skin. More and 
more hides are now being fleshed at the meat process- 
ing house, thereby eliminating the fleshing step at the 
tannery. 

Unhairing. Workers put the fleshed hides in vats con- 
taining a lime and water solution that has a small 
amount of the chemical sodium sulphide. The solution 
weakens the hair roots by chemical action, and in a few 
days the hair is loose. The hides are then run through an 
unhairing machine that scrapes the hair away. The hair 
is kept for use in making felt and other products. After 
unhairing, the hides are refleshed to remove bits of fat 
loosened by the unhairing process. Then, they are 
washed in clean water. 

Bating. After unhairing, the skins are bated—that is, 
they are placed in a mild acid bath to neutralize the un- 
hairing solutions left in them. This process is necessary 
because the solutions used for tanning are acidic. If the 
alkaline solutions used for unhairing were not neutral- 
ized in this way, they could prevent the tanning solu- 
tions from penetrating the skin. Enzymes are also added 
to the bath to digest soluble proteins in the hide that 
could interfere with the tanning process. 

Tanning. After the hides have been cured, fleshed, 
unhaired, and bated, they are ready for tanning. There 
are four chief methods of tanning hides: (1) vegetable 
tanning, (2) chrome tanning, (3) combination tanning, 
and (4) oil tanning. 

Vegetable tanning is generally carried out in large 
vats filled with tanning solutions, which are made from 
water and tannin. Tannin is a bitter substance that is ob- 
tained from such plants as the chestnut, hemlock, man- 
grove, oak, and quebracho trees. 

Workers increase the strength of the tanning solution 
in proportion to the time the hide is left in the solution. 
Tanning solutions commonly start at about 0.5 per cent 
tannin and are increased to as much as 25 per cent tan- 
nin by the completion of the tanning process. Vegetable 
tanning usually takes from one to three months, but 
thick skins are sometimes tanned for a year. 

Vegetable-tanned leather is firmer and more water- 
resistant than chrome-tanned leather. Vegetable-tanned 
leather may be stuffed—that is, materials such as fats 
and oils may be worked into it. Stuffing makes the 
leather water-repellant and more resistant to wear. Veg- 
etable-tanned leather is made into bookbindings and 
heavy belts for machinery. Pure vegetable tanning is 
also used for such speciality leathers as basil, made 
from sheepskin; some pigskin; and buffalo, ostrich, rhi- 
noceros, and walrus hides. 

Chrome tanning is the most widely used mineral tan- 
ning process. It is performed with a tanning solution of 
chrome salts (compounds of chromium). Before skins 
are chrome tanned, they are pickled (soaked in a solu- 
tion of sulphuric acid and salt), The skins are soaked 


until their acidic content reaches a predetermined level. 


Then they are removed and washed. 

After washing the skins, workers place them in tan- 
ning drums that are filled with water and chromium sul- 
phate. The chromium sulphate solution tans the skins 
and gives them a light blue colour as well. The skins are 
usually completely tanned in a few hours. 


Chrome-tanned leather can be made much faster than 
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vegetable-tanned leather. It is also more resistant to heat 
and scratching, more flexible, and easier to soften. 
Leather for shoe uppers, gloves, wallets, luggage, and- 
upholstery is generally chrome tanned. However, some 
of these leathers are retanned with syntans (synthetic 
tanning materials), vegetable-tanning solutions, or sub- 
stances containing formaldehyde, to give them special 
characteristics. 

Combination tanning involves the use of both the 
chrome-tanning and vegetable-tanning methods. Com- 
bination tanning is used for leathers with special quali- 
ties, such as extremely soft garment, glove, or shoe 
upper leathers. In today's tanneries, most leather is 
chrome tanned, either as the complete tanning process, 
or as a pretan for vegetable tanning. Pretanning speeds 
up the vegetable-tanning process and also gives vegeta- 
ble-tanned leather more flexibility. Some shoe soles are 
vegetable tanned, but usually they are pretanned with a 
chrome tan. 

Oil tanning is used for the chamois leather that is 
made from sheepskin. First the wool is removed from 
the sheepskin and the skin is split into layers. The flesh 
Split (side) is used for chamois, and workers begin by 
shaving the split to remove the fat cells, Next, they put 
the shaved split into a machine that hammers cod-liver 
oil into the skin. After the oil has penetrated it, the skin 
is removed from the machine and dried. It is then buffed 
to soften it and to give it a nap (soft, woolly surface), 
Saddle leather and leather seals used on some machin- 
ery are also oil tanned. However, they are pretanned 
with chrome before being oil tanned. 

Final processing that is carried out after the skins 


How leather is made 


Tanning begins as workers place the 
animal hides in a solution of certain 
chemicals and water. The solution loos- 
ens the hair on the hides. 


Dry milling is one of several methods 
used to soften leather. In this method, 
workers place the leather in large drums 
and then tumble it for hours. 


lacs, and waxes. 


Leather is dried following the tanning 
process. In one drying method, the 
leather is stretched on large wooden fog- 
gling frames that have 


holes in them. 


A seasoning machine smooths the sur- 
face of the leather. The rollers apply such 
seasoning materials as pigments, shel- 


are tanned includes (1) splitting, (2) dyeing, (3) staking, 
and (4) finishing. 

Splitting. The tanned skins are removed from the tan: 
ning materials and dried. Some are then split by a ma: 
chine that cuts the skins into two layers. The top layer is 
called top grain. The bottom, or flesh, layer is often 
called suede leather. The skin is further divided into 
four sections. The bend section is the skin on either side 
of the backbone from the rump to the shoulder. The 
bend section provides the finest leather. The shoulder 
section is also fine leather, but it often is wrinkled. The 
head section is good leather, but the pieces are small 
and uneven. The belly section is poorest in quality be- 
cause it is uneven and tends to stretch. 

Dyeing. Almost all leather is dyed after tanning. Dye- 
ing is often done in large drums similar to those used in 
chrome tanning. Leather can be dyed with a numberof 
aniline dyes, natural wood dyes, acid dyes, and even 
some tanning agents. The dyeing takes place while the 
skin is being tumbled with a mixture of warm water and 
the dyeing material. Oil is usually added to further 
soften the skin. After the hide is dyed and the oil added, 
it is dried in drying vats, by pasting the hide onto a glass 
plate or a metal sheet. The hide may also be dried by 
toggling (pinning) it to a large wooden sheet with holes 
in it. 

Staking. Some leather must be made softer after it is 
dyed. The dried skin is partially remoisturized by putting 
it in a room with a highly humid atmosphere, or by cov- 
ering it with damp sawdust or a similar material. Then it 
is put on a staking machine, where steel pegs stretch 
and work the leather to soften it. If extremely soft leather 


Some leather is split into layers by a 
splitting machine. Workers measure the 
thickness of the layers with a special 
gauge. 


Finishing includes spraying the leather 
with such substances as proteins, par 
and oils. The spraying machine above ! 
activated by a computer. 


is desired, it is tumbled in wooden drums. Glove leather 
is often softened in this way. 

Finishing. After staking, the leather is ready for the 
final finishing process. Casein (a protein found in milk), 
other substances obtained from blood and milk, waxes, 
and oils are some of the materials used for a final finish 
on leather. The finish is sprayed on in layers. Between 
applications, a cylindrical piece of glass or steel is rolled 
over the leather to smooth and glaze it. The most highly 
polished leather is called patent leather. It is produced 
by applying successive coats of heavy oil varnish at the 
end of the finishing process. This varnish gives patent 
leather a high, durable gloss. 


History 


_ People have tanned animal skins since prehistoric 
times, The ancient Egyptians made such durable leather 
that specimens over 3,000 years old have been discov- 
ered in almost perfect condition. Evidence of oil tanning 
has been found in leather from Egyptian tombs. The 
early Greeks and Romans also made contributions to the 
science of leathermaking. Some of their methods are 
still in use today. 

Many ancient peoples tanned their leather by placing 
layers of bark, leaves, and fruit over hides and adding 
water. This process took months, and in the case of thick 
skins, even years. As early as 800 B.C, people discov- 
ered the mineral salt alum and began using it as a tan- 
hing agent. The Assyrians, Babylonians, Greeks, and Su- 
merians used this mineral method of tanning because it 
was much faster than the techniques that had previously 
been used, 

In some societies, leather has been used widely. For 
Pampin, the American Indians used deerskins to make 
“een for their moccasins, cloaks, and tents. Leather 
; so became one of the most-extensively used materials 

lor the settlers to the United States. 
ee 809, Samuel Parker, an American inventor, pat- 
toh We leather splitting machine. This machine al- 
doch i workers to make two skins out of one, thereby 
‘i ling production. Fleshing and unhairing machines 

ere invented shortly after the splitting machine. 
fare efacturers did not begin producing leather for a 
es until the 1800's. Then, leather became more 
a 4 available as the standard of living rose. As more 
taine egan to be consumed for meat, more hides be- 
ah a available for tanning. Augustus Schultz, an Ameri- 
A wat salesman, invented a chrome-tanning process 
b : The method was perfected about 10 years later 
Y Martin Dennis. Chrome tanning allowed more attrac 
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Leather from the past has 
often survived in good condi- 
tion because of its durable 
quality. The leather sandals 
from ancient Egypt, far left, 
are about 2,000 years old. The 
Spanish leather gameboard 
and box, /eft, was probably 
made in the 1700s. 


tive and flexible leathers to be produced at a much 
faster rate. 

Because of the increasing demand for leather, re- 
searchers have developed synthetic leather. Synthetic 
leather closely resembles natural leather and has many 
uses. However, it does not have natural leather's ability 
to breathe—that is, to allow perspiration to escape with- 
out letting in water from the outside. 

Related articles in World Book include: 

Buckskin Crocodile Shoe 

Chamois Leathercraft Suede 
Leathercratft is the art of making useful and decora- 
tive objects out of leather. Suede and fur can also be 
used. The most popular leather-crafted objects include 
belts, handbags, saddles, and shoes. Leatherworkers 
also use leather to create furniture, jewellery, sculp- 
tures, and wallhangings. 

Leather can be cut, carved, glued, sewn, dyed, and 
painted. It can also be combined with other materials, 
such as fabrics and wood, and with other craft tech- 
niques, including weaving and macramé. Basic leather- 
working consists of four procedures: (1) designing, (2) 
cutting and assembling, (3) colouring, and (4) finishing. 

Designing involves drawing the desired pattern onto 
the leather. The leatherworker may use chalk or pencil. 

Cutting and assembling. Sharp instruments must be 
used for cutting. These instruments range from knives 
and household scissors to special leather-cutting shears. 
The choice of cutting tool depends on the thickness of 
the material. For example, thick shoe leather requires 
sharp knives while suede, which is thinner, can be cut 
with a pair of scissors. Most cuts within the leather are 
made with special punches. These are sharp steel tools 
with points in a variety of shapes, such as ovals, dia- 
monds, or stars. The leatherworker places the sharp end 
of the punch on the leather and drives it into the surface 
by hitting the blunt end with a rawhide mallet. Designs 
can be added by tooling the surface with chrome-plated 
carving and stamping instruments. See Embossing. 

The leatherworker can assemble the leather parts in 
several ways. For example, he or she can make a series 
of evenly spaced holes or slits with a leather punch or a 
pronged chisel. The parts are then assembled by lacing 
or stitching. Pieces can also be attached by gluing or by 
nailing one to another with special brads. Leather can be 
shaped by wetting the material and then folding it or 
tacking it onto a wooden form. The leather retains the 
shape of the fold or the form after it dries. 

Colouring. Dyes in liquid or powder form are the 
most reliable for colouring leather. To produce deep 
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Leaven 


Leathercraft requires special tools. A leatherworker uses a 
swivel knife to carve designs into the leather, above. 


tones, the leatherworker dampens the leather, thus al- 
lowing the dye to penetrate the pores of the material. 
Softer tones can be created by applying dyes to dry 
leather. Special colouring effects can be achieved by 
using household fabric dyes, acrylic paints, or wood 
stains. The surface may then be polished or buffed. 

Finishing involves trimming, smoothing, and bevel- 
ling the edges. Then the surface is polished and buffed, 
Leaven is a substance that causes fermentation of 
dough in breadmaking. A leaven acts by causing the for- 
mation of carbon dioxide gas which bubbles through 
and lightens and expands the batter or dough while it is 
baking. Yeast and baking powder are common leavens, 

See also Bread (Kinds of bread; History); Yeast (How 
yeast is used), 

Leaves. See Leaf. 

Leaving Certificate examination is taken by pu- 
pils in the Republic of Ireland at the end of their second- 
ary education courses. Students not in full-time educa- 
tion may also take the Leaving Certificate examination, 
provided they are more than 17 years old. The Depart- 
ment of Education prepares the examination syllabus. 
Leavis, F. R. (1895-1978), was one of the most impor- 
tant English literary critics of the 1900's. His ideas about 
the relation between literature and society strongly in- 
fluenced the study of English literature. 

Leavis emphasized literature’s involvement with the 
society out of which it grew. He argued that literature 
not only was a product of but also helped to produce 
the culture of its time. With his wife, Queenie Roth 
Leavis, he was a founder of Scrutiny, a critical journal. 
Leavis was the main editor of Scrutiny from 1932 to 1953, 

In his early books, Leavis favoured poets with a “plain” 
style, such as Geoffrey Chaucer and William Words- 
worth. He attacked established “greats,” such as Edmund 
Spenser and John Milton. These views appear in New 

Bearings in English Poetry (1932) and Revaluation (1936). 
In his later writings, Leavis examined the novel to estab- 


lish a list of authors who combine great seriousness 
with an involvement in their society. He favoured such 
writers as Jane Austen, Emily Bronté, Joseph Conrad, 
George Eliot, and D. H. Lawrence. Leavis’ later books in- 
clude The Great Tradition (1948) and D. H. Lawrence: 
Novelist (1955). 

Frank Raymond Leavis was born in Cambridge. He 
taught at Cambridge University from 1925 to 1964, 
Leavitt, Henrietta Swan (1868-1921), was an Ameri- 
can astronomer. Her work helped later astronomers es- 
tablish the present scale of the size of the universe, | 

Leavitt became famous for her study of Cepheid vari- 
ables in the galaxies called the Magellanic Clouds. A | 
Cepheid variable is a type of star whose /uminosity 
(brightness) changes regularly with time. The period of 
such a star is the time its light takes to change from 
bright to dark and back to bright. Leavitt discovered that | 
stars with longer periods had greater average bright- | 
nesses than those with shorter periods. This relation, | 
known as the period-luminosity relation, is used in many | 
cases to calculate distances to stars and galaxies (see As- | 
tronomy [Measuring distances in space). 

Leavitt was born in Lancaster, Massachusetts, U.S.A. In | 
1892, she graduated from the Society for the Collegiate | 
Instruction of Women (now Radcliffe College). | 
Lebanon is a small country at the eastern end of the 
Mediterranean Sea and the western end of Asia. It has 
been a centre of transportation, trade, and finance for 
over 100 years. Sandy beaches lie along its coast, and 
rugged mountains rise in the interior. 4 

For Lebanon's total population, see the Facts in brief 
table with this article. Beirut is the nation’s capital and 
largest city. About a quarter of the country's people live 
in the Beirut area. Most people are Arabs. Almost all the | 
people are either Christians or Muslims. Political differ- 
ences between Lebanese Christians, and Lebanese Mus- 
lims and the Palestine Liberation Organization (PLO) 
erupted into civil war in the mid-1970's, Other rival 


f 
| 


n 
The snow-covered Lebanon Mountains rise above the tow! 
of Hammana in central Lebanon. 


Lebanon 


International boundary 


= 

— | Road 

—| Railway 
® 


National capital 
Other city or town 


+ | Elevation above sea level 


30" East Longitude: 


34°30" North Latitude ~~ H= 


| 
[nmng 
Mediterranean | /// hi 
Sea | emas ype 
| 1 Hafiz Jono 
(Ge Shim 
Hania ae 
Ca gh) =a] 
Beirut gs, --*suinyioh 7 
iif way! Mii Zal 


i Boda = 
Ash Shuwayjór hZ 


ji 20 40 60 80 Miles 


0 
20 40 60 80 100 Kilometres 


groups also engaged in fighting. The conflicts caused 
much death, destruction, and damage to the country's 
eii A peace plan ended most of the fighting in 


Government 


Lebanon is a republic. The country's National Assem- 
bly (parliament) elects a president to a six-year term. The 
president appoints a prime minister. The prime minister 
and the president head the executive branch of the gov- 
ernment. A Council of Ministers (cabinet) carries out the 
operations of the government. The National Assembly 
makes the country's laws. Its 128 members are elected 
by the people to four-year terms. Seats in the National 
Assembly have been divided equally between the two 
groups. 

_ To maintain a balance between Christians and Mus- 
lims in Lebanon, the government has traditionally been 
composed of members of both groups on a propor 
tional basis. Usually, the president has been a Maronite 
Christian and the prime minister a Sunni Muslim. 

__ Lebanon is divided into five provinces, each of which 
is headed by a governor. Most of the provinces are di- 
vided into districts, which are governed by district 


Lebanon 145 


Facts in brief about Lebanon 


Capital: Beirut. 

Official je: Arabic. 

Area: 10,400 km?. Greatest distances—north-south, 193 km; east- 
west, 80 km. Coastline—210 km. 

Elevation: Highest—Qurnat as Sawda, 3,083 m above sea level. 
Lowest—sea level. 

Population: Estimated 1996 population—3,082,000; density 296 
people per km; distribution, 85 per cent urban, 15 per cent 
rural. 1970 census—2,126,325. Estimated 2001 population— 
3,312,000. 

Chief products: Agricu/ture—apples, cherries, cucumbers, 
grapes, lemons, oranges, peaches, sugar beet, tomatoes. 
Manufacturing—cement, chemicals, electric appliances, furni- 
ture, processed foods, textiles. 

Flag: The flag has three horizontal stripes—red, white, and red. 
A cedar tree on the white stripe symbolizes holiness, eternity, 
and peace. Adopted in 1943. See Flag (picture: Flags of Asia 
and the Pacific). 

Money: Currency unit—Lebanese pound. One pound=100 pias- 
tres. 


heads, Lebanon's main courts are, from highest to low- 
est, the Court of Cassation, the Courts of Appeal, and 
the Courts of First Instance. 


People 


Ethnic groups and religion. About 90 per cent of 
Lebanon's people are Arabs. The Arab population in- 
cludes about 400,000 Palestinian Arabs, who are refu- 
gees from the Arab-Israeli wars. The Palestinians had 
lived on land that is now part of Israel, Lebanon's neigh- 
bour to the south. Other ethnic groups in Lebanon in- 
clude Armenians, Assyrians, and Kurds. 

‘An estimated 60 per cent of the Lebanese people are 
Muslims. Almost all the rest are Christians. Among all 
the world’s Arab countries, Lebanon has the highest 
percentage of Christians. Most of Lebanon's Muslims 
belong to either the Sunni or Shiite sect of the Muslim 
faith. A religious group in Lebanon called the Druse 


Beirut Harbour is Lebanon's chief port facility, It is located at 
the eastern end of the Mediterranean Sea. 
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practises a secret religion related to Islam. The majority 
of Lebanese Christians are members of the Maronite 
Church, which is part of the Roman Catholic Church. 

Way of life. About four-fifths of Lebanon's people 
live in urban areas, and about one-fifth live in rural 
areas, Most wealthy and middle-class Lebanese live in 
cities, and most are either Christians or Sunni Muslims. 
The countrys poor people—many of whom are Shiah 
Muslims and Palestinian refugees—live in rural areas or 
in rundown city areas. Many Palestinian refugees left 
Lebanon in the 1980's following the Israeli invasion of 
the south. But some remained in refugee camps in the 
north. 

Traditional Lebanese houses have thick limestone 
walls and roofs made of orange tiles or earth. This type 
of house is being rapidly replaced in the cities by mod- 
ern Western-style houses and apartments, 

Most Lebanese wear the same styles of clothing as do 
people in Western nations. But some rural people still 
wear traditional Lebanese clothes, Some peasant 
women, for example, wear colourful long dresses with 
ankle-length trousers underneath. Some elderly Druse 
religious men wear woven multicoloured jackets and 
white headdresses. 

Bread, fruit, grains, meat, vegetables, and yoghurt are 
the chief foods of most Lebanese. The people combine 
these foods with herbs and spices to create a variety of 
tasty dishes. Popular beverages in Lebanon include soft 
drinks, Arabic coffee, wine, beer, and a strong alcoholic 
drink called arak, also spelled arrack. 

Many Lebanese enjoy the literature, music, and art of 
both Arabic and Western cultures. Lebanese artists are 
noted for the beautiful silverware, brassware, jewellery, 
needlework, and colourful glassware they produce. 
Popular sports in Lebanon include basketball, soccer, 
skiing, table tennis, and volleyball. Beaches near the 
coastal cities are favourite recreation areas. 

Education. Lebanese law does not require children 
to attend school. However, most parents send their chil- 
dren to both primary and secondary school. More than 
half the schoolchildren in Lebanon go to private 
schools, which charge tuition, and the rest attend free 
state schools. 

Universities and colleges in Lebanon include the Leb- 


A majestic temple stands 
among the ruins of the an- 
cient city of Baalbek in Leba- 
non’s Bekaa region. Baalbek 
was built by the Romans, who 
took contro! of Lebanon in 64 
B.C. 


anese University, the Beirut Arab University, Beirut Uni- 
versity College, Haigazian College, the American Univer 
sity of Beirut, and St. Joseph University. The American 
University of Beirut and St. Joseph University were 
founded by foreign missionaries in the mid-1800s. The 
American University of Beirut is controlled by a board of 
trustees in the United States. St. Joseph University is a 
Roman Catholic institution of the Jesuit religious order. 


Land and climate 


Lebanon covers 10,400 square kilometres. Its coast ex: 
tends about 209 kilometres along the Mediterranean 
Sea. A narrow plain runs along the coast. Farmers grow 
a variety of fruit on the plain, and most of Lebanon's 
main cities are there. 

The rugged Lebanon Mountains rise east of the 
coastal plain. They extend, from north to south, down 
most of the length of the country—a distance of about 
160 kilometres. The country’s highest peak, Qurnat as 
Sawda, is in the Lebanon Mountains. It rises 3,083 me- 
tres above sea level. Farmers grow fruit on irrigated ter- 
races built on the slopes of the mountains. The upper 
slopes of the Lebanon Mountains once were covered 
with the majestic cedars of Lebanon. Most of the trees 
were cut down in past centuries, but a grove of ancient 
and beautiful trees survives in the northern mountat a 
Another range, the Anti-Lebanon Mountains, runs para 
lel to the Lebanon Mountains along the country’s east- 
ern border. b- 

A fertile valley called the Bekaa lies between the Lel | 
anon and Anti-Lebanon mountains. The Bekaa ranges: 
from 8 to 16 kilometres in width. It is the site of the ruins 
of several ancient cities. Much of the Bekaa is used for 
vegetable farming. A | 

Lebanon's main rivers are the Litani, Nahr Ibrahim, f 
and Orontes. Temperatures in the country's coastal area, | 
average about 13° C in January and about 29° C in June. 
Most of the area is very humid during the summer. Le 
anon’s inland areas have generally lower average tem 
peratures and less humidity than the coast. About 89 
centimetres of rain falls annually along the coast. The 
mountains receive from 130 to 150 centimetres of fend 
yearly and much snow during the winter. The Bekaa r' 
ceives less rain than the mountains. | 


Economy 


The civil war of the mid-1970's and numerous battles 
that followed seriously damaged Lebanon's economy. 
The fighting closed many businesses and left many peo- 
ple unemployed. Many businesses and industries con- 
tinued to function, however, especially the banking sys- 
tem. In addition, much housing construction has taken 
place in and around Beirut. 

Service industries, including trade and finance, rank 
as Lebanon's chief sources of income. Since the 1820s, 
Lebanon has served as a major import and export centre 
of the Middle East. It has also been an important finan- 
cial centre, with about 100 banks—including branches of 
foreign banks—in operation. Since the war, trade and fi- 
nance have decreased in Lebanon, but they remain im- 
portant to the economy. The country once attracted 
large numbers of tourists, whose spending contributed 
greatly to the economy. 

Manufacturing and agriculture are also important 
economic activities in Lebanon. The chief manufactured 
products include cement, chemicals, electric appli- 
ances, furniture, processed foods, and textiles. Fruit—in- 
cluding apples, cherries, grapes, lemons, oranges, and 
peaches—rank as Lebanon’s chief farm products. Pota- 
toes, sugar beet, and other vegetables are also impor- 
tant. Lebanon has had to rebuild many factories and 
farms that were destroyed during the fighting. 

Beirut is Lebanon’s chief port. The countrys roads are 
good, but railway services are limited. About 40 daily 
newspapers are published in the country. 


History 


Ancient times. Lebanon has been inhabited since 
Prehistoric times. Phoenicians were the first well-known 
group of people to live there. They probably moved to 
the region from the south about 3000 B.C. The Phoeni- 
Clans were sailors, traders, and explorers. They estab- 
lished powerful independent city-states along the coast. 

Beginning about 1800 B.C., other foreign powers con- 
trolled the Phoenician city-states at different times. They 
included, in order of rule, Egyptians, Hittites, Assyrians, 
Babylonians, and Persians. In 332 B.C, the famous Mace- 
donian general Alexander the Great conquered Leba- 
Non, The region came under the control of the Roman 
Empire in 64 B.C. Ruins of Roman structures still stand. 
They include huge temples at Baalbek, in the Bekaa; and 
the town at Bayt Miri, near Beirut. Christianity was intro- 
duced into Lebanon about A.D. 325. Many Lebanese be- 
came Christians. In 395, the region became part of the 
Byzantine Empire, a continuation of the Roman Empire. 

Muslim rule. In the early A.D. 600s, Muslims from 
the Arabian Peninsula occupied Lebanon. Islam gradu- 
ally replaced Christianity along Lebanon's coast. How- 
ever, Christianity remained strong in the mountains. 
rarusaders from Europe invaded Lebanon about 

00. The crusaders were Christians who hoped to re- 
ae the nearby Holy Land (Palestine) from the Muslims 
See Crusades). Christians in the mountains of Lebanon 
opaj friendly relations with the crusaders. In 
i Out 1300, the Mameluke dynasty of Egypt drove the 
ast of the crusaders out of Lebanon. 

í man rule and independence. Ottoman Ti urks 
‘Onquered Lebanon in 1516 and made it part of the Ot- 
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toman Empire, which had its capital at Istanbul, in what 
is now Turkey, But Mount Lebanon, the central part of 
the country, retained limited self-government under 
local rulers. The Ottoman Empire ruled Lebanon until 
World War | (1914-1918), when Great Britain and France 
occupied the country. 

In 1922, France took over Lebanon's political affairs 
and started to prepare Lebanon for independence. The 
French united the Christians in Mount Lebanon and the 
Muslims along the coast under one government. They 
also helped write Lebanon's Constitution. Lebanon be- 
came completely independent in 1943. Christian and 
Muslim leaders agreed to share power in the govern- 
ment. Following independence, Lebanon prospered 
more than ever as a centre of trade and finance. 

Internal conflicts. Lebanon retained strong ties with 
the West after it became independent. The country re- 
mained peaceful until 1958, when some Lebanese, 
largely Muslims, rebelled against the government. The 
rebels opposed government plans for political and mili- 
tary alliances with the West. 

In 1969, the activities of the Palestine Liberation Or- 
ganization (PLO) led to fighting in Lebanon. The PLO— 
whose chief goal is to establish a Palestinian state for 
the Arab people of Palestine—raided targets in Israel 
from bases in southern Lebanon. The Israelis, in turn, at- 
tacked PLO forces in Lebanon. 

In the 19705, conflict between Lebanese Christian and 
Muslim groups flared up. The Christians opposed, and 
the Muslims supported, the presence of armed PLO 
members in the country. Also, the country’s Muslim 
population had grown, and the Muslims demanded 
more power in the government. The PLO supported the 
Muslims. The Christians opposed Muslim demands for 
increased power in the government and resented the al- 
liance between the Muslims and the PLO. 


reat damage in many cities. The 
scene above shows a damaged area in Beirut. 


Lebanon’s civil war caused g 
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War and terrorism. In 1975, a civil war broke out be- 
tween Christians and the Muslim-PLO alliance. The fight- 
ing killed tens of thousands of people and caused wide- 
spread property damage. In the spring of 1976, Syria— 
which borders Lebanon on the north and east—sent 
thousands of troops to the country to restore order. 

Full-scale fighting in Lebanon ended in late 1976. 
However, periodic fighting took place between Chris- 
tians and the Muslim-PLO alliance. Also, both Christian 
groups and Muslim groups began fighting among 
themselves. In addition, battles broke out between 
Christians and Syrian troops in Lebanon. 

In June 1982, a large Israeli force invaded Lebanon 
and drove the PLO forces out of the southern part of the 
country. The Israelis laid siege to western Beirut, an area 
where many PLO leaders and troops were stationed. The 
Israelis demanded that the PLO leave the city and the 
rest of Lebanon. In late August and early September, the 
PLO forces left Beirut. Some PLO troops remained in 
northern Lebanon. 

In mid-September, Bashir Gemayel, president-elect of 
Lebanon and leader of the Lebanese Christian militia, 
was assassinated. Two days later, members of the Leba- 
nese Christian militia killed hundreds of unarmed Pales- 
tinian civilians in refugee camps in the Israeli-occupied 
part of western Beirut. Israeli forces were aware of what 
was going on, but chose not to intervene. 

The United States, France, and Italy had sent troops to 
Lebanon to help ensure that the PLO forces could leave 
the country safely. The troops left Lebanon after the PLO 
withdrawal. But about two weeks later—following the 
massacre—the Lebanese government requested that the 
foreign troops return to help keep order. The United 
States, France, Italy, and the United Kingdom (UK) then 
sent troops to Lebanon. Also, the UN peacekeeping 
force and the Israeli and Syrian troops, who had entered 
the country earlier, remained in Lebanon. 

In late 1983, an explosion caused by a suicide terrorist 
killed 241 U.S. troops. Similar attacks led to the deaths of 
54 French troops, and an attack on Israeli military head- 
quarters in Tyre killed 28 Israelis. 

In early February 1984, Druse forces and Shiite 
Muslims—members of the Shia sect—took control of 
part of Beirut from the Lebanese government. The 
United States, the UK, France, and Italy removed their 
troops from Lebanon following this take-over. In 1985, 
Israel withdrew its combat troops from all of Lebanon 
except a Security Zone along the Israeli border. 

In 1987, terrorists placed a bomb aboard a military 
helicopter in which Lebanon’s prime minister, Rashid 
Karami, was travelling. Karami was killed in the explo- 
sion. Various groups in Lebanon took foreigners— 
mostly Americans and Western Europeans—as hostages. 

Recent developments. In September 1988, the Na- 
tional Assembly failed to elect a successor to then- 
president Amin Gemayel. Before he left office, Gemayel, 
a Christian, appointed another Christian, General Michel 
Aoun, to replace the Muslim prime minister, Salim al- 
Huss, and serve until the Assembly chose a new presi- 
dent. Gamayel also appointed a new cabinet. Muslims in 

Lebanon refused to recognize the interim government 
because it violated the 1943 power-sharing agreement 
that the prime minister be a Muslim. As a result, Leba- 
non had two governments. 


On Nov. 5, 1989, members of the Assembly elected a 
new Christian president, René Mouawad. Mouawad was 
assassinated on November 22. The Assembly elected 
Elias Hrawi, also a Christian, president, and approved an 
agreement that gave more power to the country’s Mus- 
lim majority. But Aoun refused to recognize the agree- 
ment or Hrawi’s government. In October 1990, Syrian 
commandos backed by Hrawi defeated Aoun’s forces, 

Through the years, much of the fighting in Lebanon 
took place between private military groups called mili- 
tias. In 1990—as part of a peace plan—the Lebanese gov- 
ernment ordered all the militias to withdraw from the 
Beirut area. The militias did so by the end of 1990, By 
mid-1991, most private militias had disbanded. 

Although the PLO military forces had been driven out 
of southern Lebanon in 1982, some PLO forces later re- 
established military bases in the area. In 1991, the PLO 
and the Palestinians refused to obey an order by the 
Lebanese government to leave their bases. But the Leba- 
nese Army defeated the Palestinians in a series of bat- 
tles, and disarmed them. 

In 1991 and 1992, all the known surviving American 
and Western European hostages in Lebanon were re- 
leased. In 1992, Israel deported to Lebanon 415 Palestini- 
ans in retaliation for the killing of a border policeman. 
Despite international criticism, the deportees were not 
accepted by Lebanon and were not readmitted by Israel. 
On Feb. 1, 1993, the Israeli government agreed to accept 
the return of 100 of the deportees and to allow the re- 
mainder to return home within a year. 

In July 1993, thousands of villagers fled from southern 
Lebanon after Israeli attacks on Hezbollah guerrilla 
bases. Israel said its action was in retaliation to attacks 
on settlements in northern Israel. 

Hopes for peace in the Middle East improved in Sep- 
tember 1993, when Israeli prime minister Yitzhak Rabin 
and PLO chairman Yasir Arafat signed a peace accord. 
The agreement granted limited Palestinian self-rule in 
the West Bank and the Gaza Strip. 


Related articles in World Book include: 
Arab League Druses 
Beirut Phoenicia 


Tripoli 
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Lebowa was one of ten homelands (nation states) set 
up by the South African government under the former 
policy of apartheid (enforced racial separation). It was 
home to about 2.6 million Pedi people, who speak No 
Sotho as their first language. All ten homelands were re 
incorporated into South Africa on April 27, 1994. Le- 
bowa became part of the Northern Transvaal Province. 

People with a culture like that of the Pedi have lived n 
the Northern Transvaal since the A.D. 200s. In the mid- 
1990's, the area once covered by Lebowa continued to 
suffer some of the damaging effects of the governments 
former homelands policy. These included unemploy- | 
ment and a shortage of adequate housing, food, medic 
care, and schools. 

See also Apartheid; South Africa, History of. id 
Le Carré, John (1931- _), is the pen name of Dav! 
John Moore Cornwell, an English novelist. He is known 
chiefly for his riveting spy stories, which are both realis 
tic and unromantic. Most of Le Carre’s spies are lower- i 
level British civil servants who are involved with the ru 
tine affairs and rivalries of a government bureaucracy 
and with the confusions of cloak-and-dagger intrigue 


In The Spy Who Came in from the Cold (1963) and 
The Looking Glass War (1965), le Carré created central 
characters who are manipulated by their superiors and 
partially fail in their assignments. Le Carré wrote three 
novels about British secret service agent George 
Smiley— Tinker, Tailor, Soldier, Spy (1974), The Honour- 
able Schoolboy (1977), and Smiley's People (1979). Smiley 
also features in the suspense novels Call for the Dead 
(1961) and A Murder of Quality (1962). Le Carré'’s other 
novels include A Small Town in Germany (1963), The Lit- 
tle Drummer Gir! (1983), and A Perfect Spy (1986). 

Le Carré was born in Poole. He served briefly as a 
British intelligence officer in Austria shortly after World 
War Il. From 1961 to 1964, he was an officer in the Brit- 
ish Foreign Service. 

Lechenaultias, also spelled Leschenaultias, are a 
group of about 20 kinds of plants that grow in Western 
Australia. One species also grows in Malaysia. They are 
small, healthy undershrubs or prostrate (lying) plants 
with fairly large, attractive flowers. The best-known spe- 
cies, L. biloba, is an upright plant a few centimetres high 
with brilliant blue flowers, Another, L. formosa, has 
bright red, maroon, or yellow flowers. Both kinds of 
lechenaultias grow on the sand plains. 

Scientific classification. Lechenaultias are members of the 
family Goodeniaceae. They make up the genus Lechenaultia. 
Lecithin. See Soybean (Soy oil). 

Lecky, William Edward Hartpole (1838-1903), an 
Irish historian and philosopher, was one of the greatest 
historians of his day. His 12-volume History of England 
in the Eighteenth Century took him 19 years to write. It 
won him great praise for its clarity, reliability, and im- 
partiality. His other works include Leaders of Public 
Opinion in Ireland (1861), Rationalism in Europe (1865), 
and History of European Morals (1869). Lecky was born 
near Dublin and studied at Dublin University. 

Le Corbusier (1887-1965) was the professional name 
of Charles Edouard Jeanneret-Gris, often considered the 
most important architect of the 1900's. He demonstrated 
his mastery of design in a series of residences during 
the 1920s. They included the villa “Les Terraces” (1926- 
1927) near Paris and the Villa Savoye (1929-1931) in 
Poissy, France. These houses are examples of what came 
to be known as the /nternational Style of architecture. 

The International Style was identified by white cubic 
shapes and the avoidance of ornament. Such character- 
istics, however, are not central to Le Corbusier's work. 
In his “Five Points” (1926), a series of diagrams, he made 
an apparently simple but imaginative connection be- 
tween theory and practice. He used certain characteris- 
tics of reinforced concrete construction to enclose and 
use space in new ways. 

: Le Corbusier's five points called for the use of (1) pilo- 
tis (columns that raise a building above the ground); (2) 
flat roofs with gardens; (3) the free plan (independence 
of the structural frame from the walls); (4) the free façade 
(no Structural limitation on window placement); and (5) a 
Continuous horizontal window (one aspect of the free 
facade), 

Le Corbusier's new approach toa structure's form and 
use was part of what he called the New Spirit that hu- 
Manity sets free for humanity's own full development. 

di İS spirit—especially as it appeared in the arts—was 

iscussed in a magazine called /Esprit Nouveau (1920- 
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1925), edited by Le Corbusier and the French painter 
Amedée Ozenfant. Le Corbusier's essays on architecture 
were collected in his major book, Towards a New Archi- 
tecture (1923). 

During the 1930's and 1940's, Le Corbusier built few 
buildings. His interest in city planning became domi- 
nant. He proposed the demolition of urban areas and 
their rebuilding according to his ideas on planning and 
architecture. His major achievement in city planning was 
his plan and design for the principal buildings of the 
new city of Chandigarh, India, in the 1950's. 

In his final buildings, Le Corbusier continued to dem- 
onstrate his understanding for architectural form inter- 
acting with functional and social conditions. These 
works include the Unité d'Habitation, a block of flats in 
Marseille, France (1947-1952); the pilgrimage chapel in 
Ronchamp, France (1950-1955); the Convent of La Tou- 
rette near Lyon, France (1955-1960); and the Carpenter 
Center for the Visual Arts at Harvard University in Cam- 
bridge, Massachusetts, U.S.A. (1961-1963). 

Le Corbusier was born in La Chaux-de-Fonds, Switzer- 
land, and settled in Paris in 1917. He received most of his 
architectural training by travelling in Europe and by 
working under the architects Auguste Perret in Paris 
and Peter Behrens in Berlin. 

For a picture of Le Corbusier's work, see Architec- 
ture (Modern architecture). 

Lederberg, Joshua (1925- _), an American geneti- 
cist, shared the 1958 Nobel Prize for physiology or medi- 
cine. He received the award “for his discoveries con- 
cerning genetic recombination and the organization of 
the genetic material of bacteria.” Lederberg was born in 
Montclair, New Jersey. 

Lee, Harper (1926- _), is an American author who 
became famous with her only novel, To Kill a Mocking- 
bird (1960), The book won the 1961 Pulitzer Prize for fic- 
tion. 

The plot centres on a small-town lawyer in Alabama 
who defends a young black falsely accused of raping a 
white woman. The story is told by the lawyer's young 
daughter. The appeal of the novel lies in the author's 
ability to weave together the vivid eccentric characters 
of a small Southern town, the observations of a sensitive 
child, and a plea for social justice. 

Nelle Harper Lee was born in Monroeville, Alabama. 
She grew up in the state and attended the University of 
Alabama. 

Lee, Henry (1756-1818), was a noted American cavalry 
leader during the American Revolution (1775-1783). His 
success as a scout and in making lightning raids won 
him the nickname of “Light-Horse Harry.” After the war, 
Lee became a leading statesman. 

Lee became a captain in the Virginia cavalry in 1776, 
and the next year his company joined George Washing- 
ton’s army. In 1778, Lee was made a major in charge of a 
force of cavalry and infantry that became known as 
“Lee's Legion.” In 1779, he led the group ina daring raid 
on the British post at Paulus Hook (now Jersey City, New 
Jersey). In 1780, Lee became a lieutenant colonel and 
was assigned to fight under General Nathanael Greene 
in the south. i 

After the war, Lee entered the Virginia House of Dele- 
gates. He served in the Congress of the Confederation 
from 1785 until 1788. Lee served as governor of Virginia 
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Detail of an oil painting on canvas (1782) by Charles Willson Peale 


“Light-Horse Harry” Lee was a brave and daring cavalry leader 
in the American Army during the American Revolution. 


from 1791 to 1794, and commanded the troops that Pres- 
ident Washington sent in 1794 to end the Whiskey Re- 
bellion (see Whiskey Rebellion). Lee was a member of 
the Federalist Party. From 1799 to 1801, he served as a 
member of Congress. He wrote the famous epitaph of 
George Washington, “First in war, first in peace, and first 
in the hearts of his countrymen.” 

Lee fell deeply into debt in later years, and was im- 
prisoned in 1808 and 1809. During this time, he wrote 
his Memoirs of the War in the Southern Department of 
the United States. In 1812, he was injured while trying to 
protect a friend from rioters in Baltimore. He never fully 
recovered from this injury. 

Lee was born on Jan. 29, 1756, at “Leesylvania,” Prince 
William County, Virginia. He graduated from the Col- 
lege of New Jersey (now Princeton University) in 1773. 
Lee, Laurie (1914- _), a British poet and author, won 
wide acclaim with his book Cider with Rosie (1959), a 
sensitive, enthralling account of his childhood in 
Gloucestershire. Lee's other works include books of 
poetry— The Sun My Monument (1944), The Bloom of 
Candles (1947), My Many-Coated Man (1955), and Se- 
lected Poems (1983). He also wrote The Voyage of Ma- 
gellan (1948), A Rose for Winter (1955), The Firstborn 
(1964), As | Walked Out One Midsummer Morning 
(1969), and / Cant Stay Long (1976). 

Lee, Manfred B. See Queen, Ellery. 

Lee, Robert Edward (1807-1870), was a great general 
who commanded the Confederate Army in the Ameri- 
can Civil War. Lee’s fame rests on his military achieve- 
ments as Confederate commander in the face of over- 
whelming odds, and on his outstanding personal 
character. 

Robert E. Lee was born in Stratford Hall, near Mon- 
tross, Virginia, U.S.A., on Jan. 19, 1807. He graduated 
from the United States Military Academy at West Point 
with high honours in 1829, and he was commissioned as 
a second lieutenant in the Corps of Engineers. 

When war broke out between the United States and 
Mexico in 1846, the army sent Lee to Texas to serve as 
assistant engineer under General John E. Wool. 

In 1855, Lee became a lieutenant colonel of cavalry 


and was assigned to duty on the Texas frontier. There he 
helped protect settlers from attacks by the Apache and 
Comanche Indians. When Texas seceded from the 
Union in 1861, Lee was recalled to Washington, D.C, to 
wait for further orders. 

Unlike many Southerners, Lee did not believe in slav- 
ery and did not favour secession. He felt that slavery had 
an evil effect on masters as well as slaves. Long before 
the war, he had freed the few slaves whom he had in- 
herited. Lee greatly admired George Washington, and 
hated the thought of a divided nation. But he came to 
feel that his state was protecting the very liberty, free- 
dom, and legal principles for which Washington had 
fought. He was willing to leave the Union, as Washing- 
ton had left the British Empire, to fight what the South 
regarded as a second war of independence. 

In the Confederate Army, Lee served in Richmond, 
Virginia, as military adviser to Confederate President Jet- 
ferson Davis, and in May 1861, was appointed a full gen- 
eral. 

In 1862, Lee took command of a force which he called 
the Army of Northern Virginia. 

From his first day of command, Lee faced what 
looked like an impossible task. Union General George B. 
McClellan had approached within 11 kilometres of Rich- 
mond with 100,000 men. In a series of engagements 
known as the Battles of the Seven Days, Lee forced Mc: 
Clellan to retreat. 

In 1862, Lee won a major victory over General John 
Pope in the second Battle of Bull Run (Manassas). After 
an unsuccessful attempt to invade Maryland the same 
year, Lee returned to Virginia to reorganize his army. 
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General Robert E. Lee commanded the Confederate Ane 
the American Civil War. He is one of the nation’s greate | 
roes. 


General Ambrose E. Burnside led an attack against 
Lee in December 1862, at Fredericksburg, Virginia. Lee's 
troops badly defeated the Union forces. But Lee could 
not take advantage of his victory. 

General Joseph Hooker, who had taken over from 
Burnside, attacked Lee at Chancellorsville in the spring 
of 1863. The Confederate forces won a spectacular vic- 
tory. 

Lee moved into Pennsylvania and encountered the 
Northern army now under General George G. Meade, at 
Gettysburg. Bitter fighting continued for three days, 
from July 1 to 3, 1863. The Confederates met defeat in 
what proved to be a turning point of the war. Lee in- 
sisted on taking the blame for the failure. 

In the spring of 1864, Lee first faced General Ulysses 
S. Grant. In a series of fierce and bloody battles called 
the Wilderness campaign, Grant pounded the Army of 
Northern Virginia to pieces with his larger forces and 
guns. Lee held out for nine months in the siege of Pe- 
tersburg, but his tired, hungry men finally had to retreat. 
Early in 1865, Lee was made general in chief of all the 
Confederate armies. Richmond fell in April 1865, and 
Lee's ragged army retreated westward. Northern forces 
cut off and surrounded Lee’s troops at Appomattox 
Court House, Virginia, where Lee surrendered to Grant 
on April 9, 1865. 

See also American Civil War; Lee, Henry. 

Lee, Tsung Dao (1926- _), shared the 1957 Nobel 
Prize for physics with Chen Ning Yang. They proposed 
that the “conservation of parity,” a basic principle of nu- 
clear physics, did not hold true in some cases (see Par- 
ity lin physics). Lee has also concentrated on field the- 
ory, astrophysics, and hydrodynamics. 

Lee was born in Shanghai, China. He was educated at 
Chinese universities and the University of Chicago, 
Mhora he received a Doctor of Philosophy degree in 
Lee Kuan Yew (1923-  ) was prime minister of Sin- 
gapore from 1959 until 1990. Under Lee's rule, Singa- 
pore became one of the most prosperous countries in 
Asia. His government exercised strong control over the 
nation's economy and po- 
litical system. In 1990, Lee 
resigned as prime minister 
and was succeeded by 
Goh Chok Tong. But Lee 
remained an important po- 
litical figure as head of his 
political party and as a sen- 
‘or minister in Goh Chok’s 
cabinet. 

Lee was born in Singa- 
pete. He attended Raffles 
ER: in Singapore, and, 
Onks graduated from 
E mbridge University in 
ioe with a law degree. 
ieee to Singapore in 1951, and became a labour 
eae helped found the People’s Action Party, Sin- 
tiie e s dominant political party, in 1954. Lee became 
caver Minister in 1959, when Singapore gained self- i 
nin salen for its internal affairs. He remained as prime 
ihe n er from 1963 to 1965, while Singapore was part of 

ederation of Malaysia. Lee continued in that posi- 
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sonattes Singapore became an independent country in 
Lee Teng-hui (1923- _) became president of the Re- 
public of China (Taiwan) and chairman of the country’s 
Nationalist Party in 1988. Lee, then vice president, suc- 
ceeded Chiang Ching-kuo, who had died. In 1990, he 
was elected president. As president, Lee has continued 
Chiang’s programme of democratic reform and has in- 
creased Taiwan's contacts 
with other countries. He 
has appointed young, edu- 
cated, reform-minded peo- 
ple to top government and 
party positions. 

Lee was born in San- 
chih, near the city of Taipei. 
He attended universities in 
Japan, Taiwan, and the 
United States. He received 
a doctoral degree in agri- 
cultural economics from 
Cornell University in the 
United States in 1968. He 
taught at National Taiwan 
University before becoming an agricultural specialist for 
the Taiwanese government. In 1972, he became a minis- 
ter of state. He was appointed mayor of Taipei in 1978, 
and provincial governor in Taiwan in 1981. In 1984, Pres- 
ident Chiang Ching-kuo chose him as his vice president. 
Leech is a worm that has a disclike sucker at each end. 
It has a mouth centered in the front sucker, and may 
also have small teeth. Some leeches live as parasites, 
sucking on the blood and tissue of other animals for 
nourishment. Others feed on decaying animal and plant 
material. Parasitic leeches attach to their victim with the 
front sucker, make a wound, and then suck out blood. 
Bloodsucking leeches produce a liquid containing a 
chemical substance called Airudin. Hirudin prevents the 
blood from thickening and makes it easier for the leech 
to suck the blood, Doctors once used what they called 
medicinal leeches to re- 
move blood from patients. 
The leeches were used to 
help heal bruises and cure 
diseases. Doctors seldom 
recommend the use of me- 
dicinal leeches today. 

A leech’s body is made 
up of a series of ringlike 
segments (parts). Leeches 
may be from 2 to 20 centi- 
metres long and can 
stretch or shorten their 
bodies. They are black, 
red, or brown and may 
have stripes or spots. They 
have clusters of light- 
sensitive cells called “eyes” 


Lee Teng-hui 


near the front end. They 
are also sensitive to touch, 
temperature, and drying. A 
leech contains both male 
and female reproductive 
organs. 


A itic leech sucks 
Rona blood through a 
mouth centred in a disclike 
front sucker. The leech has a 
similar sucker on the other 
end of its body. 
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Leeches live in damp places such as jungles, or in the 
shallow water of streams, lakes, or oceans. 

Scientific classification. Leeches make up the class Hiru- 
dinea of the phylum Annelida. Members of the genus Hae- 
madipsa are the troublesome land leeches of the jungle. The 
medicinal leech is Hirudo medicinalis. 


See also Worm (Segmented worms). 
Leechee. See Litchi. 
Leeds (pop. 674,400) is a metropolitan district in West 
Yorkshire, England, centred on the city of Leeds. Exten- 
sive rail and motorway connections and an airport make 
Leeds an important industrial city. A long tradition of 
coal mining in the area ended in 1992. Main industries 
today include manufacturing, engineering, printing, 
packaging, and financial and legal services. 

Prestigious media, academic, and medical institutions 
are based in Leeds. The city is a cultural centre for 
northern England. Leeds is the home of the English Na- 
tional Opera (North), the West Yorkshire Playhouse, the 
Henry Moore Institute, and the Leeds International 
Piano Competition. The architecture of the city centre is 
largely Victorian and includes the Corn Exchange, the 
Victoria Quarter, and Kirkgate Markets. 

Leek is a vegetable related to the onion. The leek plant 
has many flat leaves that join together at their base to 
form a thick stem. The stem measures 2.5 to 5 centime- 
tres wide and 10 to 20 centimetres long. The stem is the 
edible part of the plant, and it has a mild, onionlike fla- 
vour. It is eaten raw, or it is cooked or used as a season- 
ing for other foods. 

Leeks are biennial plants—that is, they live for two 
years. The plants are grown from seeds, and they re- 
quire a long growing season. Leek seeds are generally 
planted in a greenhouse or hotbed in the early spring. In 
late spring, the seedlings are transplanted to a field or 
garden. Rich, fertile soil is packed around the stem. 

Leeks probably originated in the eastern Mediterra- 
nean region. Today, they are popular in northern Euro- 
pean countries. The leek is the national plant of Wales. 

Scientific classification. The leek belongs to the Amaryllis 
family, Amaryllidaceae. It is classified as Allium porrum. 
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Leeuwenhoek, Anton van (1632-1723), a Dutch 
ateur scientist, was one of the first people to record ob: 
servations of microscopic life. He provided the first 
clear descriptions of bacteria. s 

Leeuwenhoek was born in Delft, the Netherlands, 
simply constructed microscopes were among the mi 
powerful of his day. ; 

In 1674, Leeuwenhoek concluded that the moving 
jects he viewed through his microscopes were tiny ani 
mals. He called the microorganisms animalcules. They 
included what are now known as bacteria, protoz 
and rotifers. 

Leeuwenhoek hoped that his discovery of the ani 
cules would disprove the widely believed theory of 
spontaneous generation. This theory held that lower 
forms of life, such as worms and lice, originated fro 
nonliving matter. To challenge this belief, Leeuwen! 
studied the sperm of several kinds of animals as well 


The leek, a variety of onion, has a slender white bulb at 


base of the leaves. A purple flower cluster blooms int e sp 3 
ál 


the life cycles of mites, lice, and fleas. His studies con- 
tributed to the abandonment of the theory of spontane- 
ous generation in the mid-1800's. 

See also Medicine (History). 

Leeward Islands lie in the West Indies. They stretch 
from Puerto Rico to the Windward Islands, and form 
part of the Lesser Antilles. For the location of the Lee- 
ward Islands, see West Indies (map). The islands were 
named Leeward because they appeared to be sheltered 
from the trade winds. The word /ee refers to the side of 
a boat that is sheltered from the wind. 

The Leeward Islands include about 15 islands and 
many islets. They have an area of 3,994 square kilome- 
tres and a population of about 678,000. The Leeward 
group includes two independent countries: Antigua and 
Barbuda, and St. Christopher and Nevis. The Leeward 
group also includes Anguilla, the British Virgin Islands, 
and Montserrat, which are dependencies of the United 
Kingdom; St. Eustatius, Saba, and St. Martin, which are 
Dutch territories; Guadeloupe, a French overseas de- 
partment; and the Virgin Islands of the United States, a 
United States territory. 

The climate varies, but it is generally dry and pleasant. 
Most of the people are farmers or fruit growers. The 
main products are tobacco, cotton, onions, coconuts, to- 
matoes, limes, pineapples, sugar, and dairy products. 

See also British West Indies; Guadeloupe; Virgin Is- 
lands; West Indies; Windward Islands. 

Le Fanu, Sheridan (1814-1873), was an Irish writer of 
short stories, novels, and poetry. He is well known for 
his ghost stories. His Torlogh OBrien (1846) is often con- 
sidered to be among the best of Irish historical novels. 

Joseph Sheridan Le Fanu was born in Dublin and edu- 
cated at Trinity College. He qualified as a barrister, but 
became a journalist. He published stories of the super- 
natural in The Dublin University Magazine, which he 
later bought and edited. His books include The House 
by the Churchyard (1863), Uncle Silas (1864), and In a 
Glass Darkly (1872). 

Left-handedness. See Handwriting. 
rete wing is a term which means a radical party or 
Fane of a political group. The term originated in the 
rst French legislature after the French Revolution. The 
fe representatives were seated to the right of 
h e speaker, and the more radical deputies were seated 
rme left. Later, people throughout the world used the 
rms left and right to denote two opposing political be- 
ey arogl egalitarianism and conservatism. In general, 
fee has valued equality more highly than individual 
f om, while the right has valued liberty more highly 
an equality. Today, the left wing is often identified 
HL Socialism or Communism. 
ri is the limb that supports the body of a human 
laws g E animal. Properly, it is only that section of the 
tie Pr imb between the ankle and the knee. The part of 
g imb between the knee and hip is called the thigh. \n 
eah beings, the thigh contains the femur, the longest, 
aoa al bone of the body. The femur meets the hip- 
: ise at the hip joint. This is a ball-and-socket joint that 
vide S a person to move the limb freely, but also pro- 
ine the stability needed to bear the weight of the 
ody. See Hip. 
le thigh. Muscles attached to the bones by tendons 
ng cords of tissue) make it possible for people to 
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The leg contains large, strong bones, /eft, which support the 
weight of the body. Powerful leg muscles, right, permit such 
movements as walking, jumping, climbing, and kicking. 


move their limbs. The front of the thigh consists of a 
four-parted muscle, the quadriceps femoris, This muscle 
allows a person to straighten the limb at the knee, and 
to bend the thigh at the hips. Three long muscles, called 
the hamstring muscles, allow a person to bend the knee 
and straighten the thigh. The length of the hamstrings 
varies considerably among people. In some people, the 
hamstrings will not stretch enough to allow the person 
to touch the toes with the fingers. In others, the ham- 
strings are long, allowing the person to touch the floor 
with the palms or to do a high kick. The tendons of 
these muscles connect with the leg bones and can easily 
be felt on either side of the leg behind the knee. The 
quadriceps femoris and hamstring muscles are chiefly 
used for walking, running, kicking, and climbing. 

The leg, or lower part of the limb, contains two 
bones. These are the tibia (shinbone), which can be felt 
close to the middle front section of the leg, and the fib- 
ula in the muscles of the side of the leg. 

Seven muscles make up the calf (fleshy part of the 
back of the leg). The gastrocnemius is the most promi- 
nent. These muscles allow a person to bend the toes 
and to raise the body on the balls of the feet. The tendo 
calcaneus, or Achilles’ tendon, connects the gastrocne- 
mius and two other calf muscles to the heel bone. This 
tendon forms the prominent ridge on the back of the 
leg, extending upward from the heel to the lower calf. 
Four muscles on the front of the leg bend the foot up- 
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ward and straighten the toes. Two additional muscles 
near the fibula bend the foot sideways. 

The knee joint, between the femur and tibia, acts 
like a hinge. It also allows a little movement from side to 
side. The patella (kneecap) is a triangular bone in front 
of the knee joint. It acts as a pulley for the tendon of the 
quadriceps femoris muscle. 

Blood and nerve supply. The femoral artery is the 
main artery that carries blood to the lower leg. It runs 
down the front of the thigh, then travels behind the 
knee, where it becomes the popliteal artery. Finally, it 
branches to form the arteries of the leg. The largest 
nerve of the entire body, the sciatic nerve, extends 
down the back of the thigh to the leg and foot. The sci- 
atic nerve supplies the nerves for the skin of the foot 
and most of the leg, for all of the foot and leg muscles, 
and for the muscles on the back of the thigh. 

Related articles in World Book include: 


Achilles’ tendon Knee 
Ankle Ligament 
Foot Muscle 
Human body (Trans-Vision) Tendon 
Joint 


Legacy is a disposition of personal property made by , 
the terms of a will. Specific legacies are gifts of particu- 
lar pieces of property, such as jewellery, books, or 
clothing. General legacies are usually sums of money. 
Residual legacies are what remains of a person's estate 
after the specific and general legacies have been paid. 
For example, a man leaves bequests to his friends and 
servants, and states that the residue of his estate is to be 
divided between his wife and son (see Will). 

Before any legacies are given out, the debts of the 
dead person must be paid. Next, the specific legacies 
are paid out, and then the general legacies. The residual 
legatees divide what remains. Sometimes a person's es- 
tate is exhausted in paying claims and the legatees 
named in the will receive nothing. 

Legal age. See Minor. 

Legal aid is a scheme under which people may, in cer- 
tain circumstances, claim money from the government 
in order to pay for a lawyer to represent them in court. 

In some countries, legal aid is available for most types 
of legal proceedings, both criminal and civil, if the appli- 
cant has little money. In other countries, assistance may 
be limited to defence costs for serious criminal cases 
only. The United Kingdom provides aid for a wide range 
of proceedings. But aid is not available for libel actions, 
or for cases before tribunals where proceedings are in- 
formal. In all countries, applicants for legal aid must in- 
dicate the merits of their case, and the likely success of 
the case is assessed by a panel of experts. 

In most legal systems, people with very low incomes 
can obtain free legal advice and representation. Those 
with higher incomes, but still below a certain limit, are 
required to pay part of the legal costs, In some coun- 
tries, such as Australia, the legal aid system employs 
lawyers to represent people entitled to legal aid. In oth- 
ers, clients employ lawyers privately but have their costs 
paid for them. 

Legal blindness. See Blindness. 

Legal holiday. See Holiday. 

Le Gallienne, Dorian (1915-1963), is regarded by 
many critics as the most distinguished composer Aus- 


tralia has ever produced. He was born in Melbourne 
and studied at the University of Melbourne andthe 
Royal College of Music in London. In 1951, he won a — 
scholarship and spent two years in England studying E 
with Gordon Jacob. His works include a symphony,a | 
sinfonietta, and other orchestral works as well as cham- | 
ber music and songs. i | 
Legation is a diplomatic mission from one nation to Í 
another that is headed by a minister. Ministers rank 
below ambassadors. Before World War I! (1939-1945), ` 
most nations maintained legations abroad rather than 
embassies. Since then, many countries have replaced cl 
their legations with embassies. See also Ambassador, ~ | 
Minister. 

i, Miguel Lopez de (1510?-1572), a Spanish 
explorer, claimed the islands of the Philippines for Spai 
in 1566. He served as the first Spanish governor of the 
Philippines from 1566 until his death. ‘i 

He was born in Zumarraga in Spain of a Basque noble 
family. In 1545, he went to Mexico where he became a 
colonial official. 

In 1564, King Philip II sent him to the Philippine is- 
lands. The Spanish explorer Ferdinand Magellan ha 
visited the islands in 1521 but no European settlement 
had been established. In 1566, Legazpi established a 
Spanish settlement on the site of the modern Cebu City. 
In 1571, he went north and established Manila as a 
Spanish settlement, after deposing the local ruler. He 
put down any Filipinos who refused to accept Spani 
rule. He rewarded his followers with land grants calle 
encomiendas for their service to the Spanish crown: 
Legend. See Map (Map legends). 
Legend is a popular type of folk story. In some way: 
legends resemble myths, another type of folk story. B 
myths, most of which describe events of long ago, 
with such religious subjects as the birth and death of 
gods and goddesses. Most legends tell about recogni 
able people, places, and events of more recent times. 
Some legends are based on real people or events, b tg 
many concern imaginary characters. Wi. 


Robin Hood of Sherwood Forest is a legendary hero ofm 


eval England who robbed the rich and gave to the poor: | 


Every society has some legends, and most of them re- 
flect the attitudes and ideals of the group that created 
them. The heroes of legends have qualities that their so- 
ciety considered admirable. For example, many legends 
tell about Richard the Lionheart, King of England in the 
1100's. Such legends emphasize the courage and fair- 
ness of the king. On the other hand, evil characters in 
legends show cowardice or greed, which society re- 
gards as undesirable. 

The majority of societies have both local and national 
legends. Local legends tell about heroes of a particular 
ethnic group, occupation, or region. For example, Robin 
Hood is an English legendary hero of the 1300's. Na- 
tional legends are shared by an entire people. Many 
British men, women, and children take pride in the 
achievements described in the tales of King Arthur and 
his knights of the Round Table. 

See also Folklore and its list of Related articles. 
Legendre, Adrien Marie (1752-1833), a French 
mathematician, wrote Elements of Geometry (1794), 
which influenced the teaching of geometry in schools. It 
made considerable use of numbers and of algebra, un- 
like traditional geometry texts. He also helped set up the 
metric system, and worked on the theory of numbers, 
elliptic functions, differential equations, and trigonomet- 
ric tables (see Metric system). Legendre was born in 
Toulouse, France. 

Léger, Alexis. See Perse, Saint-John. 

Léger, Fernand (1881-1955), was a French artist who 
developed a distinctive style that reflects modern tech- 
nology. Léger’s works feature cylindrical and tubular 
shapes that have a machinelike quality. Some of his 
paintings are more abstract than others, but objects and 
figures can be identified in most of them. Léger's sub- 
jects include such mechanical devices as machine cogs 
and railway wheels and such human subjects as con- 
We on workers and mechanics. His painting Three 
or is reproduced in World Book in the Painting ar- 

Léger was born in Argentan, near Alencon. His early 
penings show the influence of the French artist Paul 
cai and of the cubist movement. Beginning in the 
ties Os, Léger enclosed his forms with heavy black 
an at gave his pictures a posterlike simplicity. In 
Some later pictures, he painted outlined figures and ob- 
ee over abstract colour patterns. 

Cees (1913-1980), was governor general of 
aan a from 1974 to 1979. During his term, Léger de- 
Frene auch time to strengthening relations between 
Wate and English-speaking Canadians. He also 
a o promote Canadian culture. Despite suffering 
‘ihe early in his term, Léger travelled widely to meet 
is ultural and volunteer organizations. 
He a was born in St.-Anicet, Quebec, near Montreal. 
iec fe law at the University of Montreal and litera- 
fiat e University of Paris. Léger then taught diplo- 
fe Se the University of Ottawa during the late 
è hea joined the Canadian foreign service in 1940. 
a jal the Canadian ambassador to Mexico in 1953, 
cline ened as ambassador to Italy, France, Bel- 
ternal oH | Luxembourg. Léger was undersecretary of ex- 
Sher airs from 1954 to 1958 and undersecretary of 
rom 1968 to 1973. 


L 
€gerdemain. See Magician (Sleight of hand). 
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Legion 


Detail of oil painting on canvas (1920); Musée Nationale 
Fernand Léger, Biot, France 


Fernand Léger’s The Mechanic shows how the artist used cy- 
lindrical forms to express his fascination with modern machines. 


Leghorn (pop. 175,371) is a major Italian seaport. Its 
Italian name is Livorno. Leghorn lies on the shore of the 
Ligurian Sea, about 100 kilometres southwest of Flor- 
ence (see Italy (political map). It is an important indus- 
trial city, with steelworks, glass factories, and car plants. 
Leghorn hats, made from wheat straw, and coral orna- 
ments are exported. The city’s other exports include 
marble, olive oil, boric acid, silk, and wine. Leghorn has 
many canals. 

The most interesting of its public buildings include 
the cathedral, a synagogue, the Academy of Sciences, 
and the naval academy. The Tower of the Sculptured 
Lion, a leading landmark, is a relic of the days when the 
city was a free port. 

Leghorn was a little fishing village when the Floren- 
tines took it in 1421. It has grown steadily in importance 
and prosperity. The sulphur springs and sea bathing at- 
tract many visitors. 

Legion was a division of the Roman army. Its size var- 
ied from about 4,000 to 6,000 men during different peri- 
ods of Roman history. After Rome became an empire, a 
general chosen by the emperor commanded each le- 
gion. Six young commissioned officers called military 
tribunes served under him. But the 60 veteran noncom- 
missioned officers called centurions were the most ef- 
fective and important leaders. Each centurion led a cen- 
tury (a unit of about 100 men). 

Before the late 100's B.C, legions were divided into 
maniples of 120 men each. On the battlefield, a legion 
formed into three rows of maniples, with the maniples 
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positioned like the black squares on a draughtboard. 
Spaces as wide as a maniple were left between the man- 
iples. This arrangement proved effective against masses 
of invading warriors and against enemy forces advanc- 
ing in tight ranks. The men in the front row of maniples 
hurled their spears at the enemy, then attacked with 
drawn swords. The second row charged into the empty 
spaces to relieve their comrades. Finally, the third row 
advanced with thrusting spears to secure victory. 

In 107 B.C, a general named Gaius Marius rearranged 
the legions into cohorts of about 400 men each. He also 
opened the legions to men of the lower classes, and an 
army of loyal, professional soldiers soon developed (see 
Marius, Gaius). In the early days of the Roman Empire, 
the army had nearly 30 legions. These formed the back- 
bone of the Roman army. 

See also Rome, Ancient (The army). 

Legion, Foreign. See Foreign Legion. 
Legionnaires’ disease is an infection that most 
commonly occurs as pneumonia, with symptoms of 
fever, cough, chest pain, and difficult breathing. Legion- 
naires’ disease occurs throughout the world. It most 
commonly afflicts people who already have another ill- 
ness, such as lung disease caused by cigarette smoking, 
and those who have received organ transplants. 

Legionnaires’ disease was first identified in July 1976, 
when an epidemic of pneumonia struck 221 people at- 
tending an American Legion convention in a Philadel- 
phia hotel. Thirty-four of those stricken died. Doctors 
did not know what caused the illness, which they named 
Legionnaires’ disease. 

In January 1977, scientists discovered the cause of the 
pneumonia, a bacterium later named Legionella pneu- 
mophila, This bacterium is unusual because it can in- 
vade white blood cells and multiply within them. White 
blood cells normally defend against infections. The bac- 
terium commonly occurs in water supplies. Many out- 
breaks of Legionnaires’ disease in hotels, hospitals, and 
homes have been linked to the presence of the bacteria 
in the drinking water. 

Doctors diagnose Legionnaires’ disease by testing for 
antibodies to the bacterium in the blood or by detecting 
the bacterium in the mucus coughed up from the lungs. 
The disease can be effectively treated with specific anti- 
biotics, including erythromycin and rifampin. Legion- 
naires’ disease bacteria in water supplies may be killed 
by heating the water to high temperatures, treating it 
with chlorine, or exposing it to ultraviolet light. 
Legislative Assembly. See Canada, Government of 
(Provincial and territorial governments); French Revolu- 
tion (The Legislative Assembly). 

Legislature is the lawmaking branch of a government. 
In Australia, Canada, India, New Zealand, and the United 
Kingdom (UK), the national legislature is called the Par- 
liament. In the United States, it is called the Congress. \n 
Ireland, it is called the Oireachtas, and in Japan, the Diet. 
Most legislatures have the power to pass laws (some- 
times called statutes), which all citizens must obey. 
Sometimes legislatures have more authority than a gov- 
ernment's executive head, and can supervise and regu- 
late the leader's activities. 

In parliamentary forms of government, as in Canada 

and the UK, the legislature determines the appointment 
of the prime minister and the cabinet. The ministry can 


remain in office only so long as it has the support of a 
majority in the legislature. In presidential systems, as in 
the United States, the chief executive is elected for a 
definite number of years. The chief executive holds of- 
fice for that length of time even without the support of a 
majority in the legislature. 

Most legislatures today are divided into two separate 
groups, called houses or chambers. A legislature of two 
chambers is called a bicameral legislature. In the UK, 
these two chambers are the House of Lords and the 
House of Commons. \n Australia and the United States, 
they are the Senate and the House of Representatives. In 
India, they are the Lok Sabha (or House of the People) 
and the Rajya Sabha (or House of the States). In most 
two-house legislatures, both houses must approve a bill 
before it becomes a law. But in the UK, only the ap- 
proval of the House of Commons is necessary to pass 
any law relating to money matters. 

In the U.S. Senate, each state, regardless of popula- 
tion, is equally represented. But members of the U.S. 
House of Representatives are divided among the states 
according to their population. Most state legislatures re- 
semble the national legislature in organization and 
method of operating. Each state in India has its own leg- 
islative assembly responsible for such matters as agri- 
culture and education, Some states have one-house leg- 
islative assemblies. A one-house body is known as a 
unicameral legislature. 

Most national legislatures hold a regular session each 
year. Special sessions may be called to meet problems 
that come up between the regular sessions. 

The members of legislatures are elected to office for 
a varying number of years. Members of the UK House of 
Commons are elected to five-year terms. In India, the 
Lok Sabha’s 545 members are elected for five-year 
terms. One-third of the members of the Rajya Sabha are 
chosen every two years for a fixed six-year term. 

In cities, the legislature is usually called the board of 
aldermen, common council, or city council. in some cit- 
ies, the legislature is called the commission. Laws 
passed by city legislatures are usually called ordinances. 

Related articles in World Book include: 


Address, Forms of Mace 

Bill Parliament 

Committee of the whole Parliamentary procedure 
Duma Proportional representation 
House of Burgesses Quorum 

House of Commons Repeal 

House of Lords Senate 

Law Sergeant at arms 

Lobbying Speaker 

Local government Veto 


Le Guin, Ursula (1929- ), is an American author of 
science fiction for adults and children. Many of Le Guins 
novels for adults involve conflicts between individuals 
and society. Two of her finest adult novels are The Left 
Hand of Darkness (1969) and The Dispossessed (1974). 
Both works feature highly imaginative descriptions of 
civilizations on distant planets. Her other adult novels in- 
clude The Lathe of Heaven (1971) and The Word for 
World Is Forest (1976). Many of her short stories were 
collected in The Wind's Twelve Quarters (1975) and Or 
sinian Tales (1976). Her essays on science fiction and fan: 
tasy were published in Language of the Night (1979). 

Le Guin’s most popular work for children is the Earth: 


sea trilogy. It consists of—A Wizard of Earthsea (1968), 
The Tombs of Atuan (1971), and The Farthest Shore 
(1972), The three books describe the adventures of Ged, 
who, as a boy and adult, struggles against the forces of 
evil in the imaginary Land of Earthsea. She continued the 
story in Tehanu: The Last Book of Farthsea (1990). Ursula 
Kroeber Le Guin was born in Berkeley, California. 
Legume is any of the plants that belong to the pea fam- 
ily. They make up the second largest family of flowering 
plants, The composite family is the largest (see Compos- 
ite family). Botanists recognize between 14,000 and 
17,000 species (kinds) of legumes. The group gets its 
name from the /egumes (seed pods) that the plants bear. 
Many legumes are of great economic importance 
throughout the world. Such legumes as peas, beans, 
and peanuts are valuable foods. Alfalfa, clover, and 
vetch are important forage and pasture plants. Other 
legumes yield medicines, dyes, oils, and timber. 
Legumes grow in most parts of the world. They vary 
widely and may be trees, shrubs, or herbs. Many are 
climbing plants. The flowers of one large subfamily of 
legumes look like butterflies. Botanists call this group 
Papilionoideae, from the Latin word for butterfly. The 
common sweet pea belongs to this group. The flowers 
of other legumes may be small and regular. The flowers 
of still others may be irregular, with spreading petals. 
Legumes take nitrogen into their roots from the air. 
Certain bacteria, called rhizobia, live in nodules (knotlike 
growths) that form along the roots of the plants. These 
bacteria take nitrogen from the air and change it into 
forms that can be used by plants. This characteristic 
makes leguminous plants valuable in agriculture. Farm- 
ers often use them as green manure and as cover crops 
to improve poor soil (see Nitrogen). 
; Each plant mentioned in this article has a separate ar- 
ticle in World Book. 
i Scientific classification. Legumes make up the pea family, 
eguminosae (Fabaceae). 
Lehár, Franz (1870-1948), was the most important 
composer of operettas of the 1900s. His The Merry 
(Widow 1905) is the most popular operetta in music his- 
d ry. Lehar's music is known for its interesting melodic 
evelopment, colourful orchestrations, and skilful musi- 
cal and dramatic use of counterpoint. 


In 
eye Merry Widow, Franz Lehar created a new kind of oper- 
» using waltz tunes and other dance rhythms. 
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Lehar's other important operettas include The Count 
of Luxembourg (1909) and The Land of Smiles (1929). 
Lehar also wrote an opera, Giuditta (1934). His instru- 
mental compositions include 3 symphonic poems; 
about 65 dances, primarily waltzes; 2 violin concertos; 
and more than 50 marches. Lehár was born in Komárom, 
Hungary, but spent much of his career in Vienna. 

See also Operetta. 

Le Havre (pop. 197,219; met. area pop. 253,627) is the 
second busiest seaport city in France—after Marseille— 
and a major industrial centre. It lies along the English 
Channel, in northern France, at the mouth of the Seine 
River. For location, see France (political map). 

Le Havre’s port and centre were badly damaged dur- 
ing World War Il (1939-1945). After the war, they were 
rebuilt according to a master plan. The port was 
equipped with excellent facilities that can accommodate 
very large vessels. Much of France's crude petroleum is 
imported at Le Havre. The city's many industries include 
shipbuilding, car assembling, and the production of 
chemicals, petrochemicals, and electrical goods. 
Lehmann, Lotte (1888-1976), a German soprano, won 
fame as a concert and opera singer. She was known as 
an outstanding interpreter of the music of Richard Wag- 
ner and Richard Strauss. One of her finest creations was 
that of the Marschallin in Strauss’s Der Rosenkavalier. 
She is also well remembered for her singing of the Ger- 
man art songs called /ieder. She was born in Perleberg. 
Lehmbruck, Wilhelm (1881-1919), was a German 
sculptor. His early work shows the strong influence of 
the French sculptor Aristide Maillol. Lehmbruck gave 
his early figures Maillol's solid forms and broad propor- 
tions. Lehmbruck added a mournful quality of expres- 
sion to these early works. 

About 1911, Lehmbruck’s style changed. Largely 
under the influence of Gothic sculpture, he gave his fig- 
ures exaggerated proportions that were elongated and 
slender, Lehmbruck‘s later works have increasingly slen- 
der forms and attitudes of despair reflecting the inner 
turmoil that led to his suicide. He was born in what is 
now Duisburg. 

Leibniz, Gottfried Wilhelm (1646-1716), was a Ger- 
man philosopher, mathematician, and scholar. He and 
Sir Isaac Newton independently developed the theory of 
the differential and integral calculus (see Calculus). Leib- 
niz also developed the binary numeration system and in- 
vented a calculating machine. He believed the truths of 
arithmetic could be derived from logical principles. 

Leibniz developed a complex philosophical system. 
He believed that the ultimate elements of reality are in- 
divisible, mindlike substances called monads. He identi- 
fied the changing states of monads as “perceptions.” But 
Leibniz thought only those monads that are true minds— 
divine, angelic, human, or animal—could perceive con- 
sciously. Leibniz said monads are “windowless"—that is, 
their states are generated from within the monad itself 
rather than being caused from without. 

Although monads do not interact causally with each 
other, Leibniz believed that God created the world in 
such a way that the perceptions of any monad are “har- 
monized’ with all others. In this and other ways, the 
world that God has chosen to create is the “best of all 

ossible worlds.” God can conceive of other worlds that 


would be better than this world in some ways. However, 
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such other worlds would necessarily be worse in other 
ways. Material objects are not ultimate realities. They 
are only “appearances” arising from the perceptions of 
monads (see Philosophy (Rationalism). 

Leibniz was born in Leipzig. He travelled extensively 
in Europe on various diplomatic missions for German 
rulers. He spent much of his later life in Hanover, where 
he died. 

Leicester (pop. 270,600) is a local government district 
and the administrative centre of Leicestershire, England. 
A leading industrial city, Leicester specializes in the 
manufacture of shoes and hosiery. Other industries in- 
clude electrical engineering, food processing, printing, 
and production of adhesives and plastics. 

Leicester lies on the site of Ratae Coritanorum, a 
Roman settlement on the ancient Fosse Way. Remains of 
a Norman castle lie on the bank of the Soar near St. 
Mary de Castro Church. St. Martin's Cathedral stands in 
the centre of the city. 

Leicester, Earl of (15322-1588), an English nobleman, 
led a life of intrigue at the court of Queen Elizabeth I. He 
was the fifth son of the Duke of Northumberland. 

The earl was a favourite of Queen Elizabeth. When his 
wife was found dead, Leicester was said to have killed 
her in order to marry the queen. But Elizabeth's advisers 
opposed the marriage. Leicester's marriage to the 
Countess of Essex in 1578 is believed to have angered 
Elizabeth. In 1580, she had Leicester arrested on a 
charge of plotting against her, but later released him. He 
led an English army against Spain in 1585. Leicester was 
born in Cornbury, Oxfordshire, England. His given and 
family name was Robert Dudley. 

Leicestershire lies in the East Midlands of England. 
About 40 out of every 100 people in Leicestershire live 
in the city of Leicester. The county is highly industrial- 
ized in the area around Leicester. But in its country areas 
are some of the United Kingdom's best known 
foxhunts—the Belvoir, the Cottesmore, and the Quorn. 

Leicestershire now includes what had been the tiny 
county of Rutland, Rutland had been the smallest county 


Leicestershire is a highly industrialized county. But it has much 
fine scenery, such as the fields around Eyebrook Reservoir 
south of Uppingham. 


The county of Leicestershire lies at the heart of England, in 
the region known as the East Midlands. 


in England. The people of Rutland fought off an attempt 
to combine the two counties in 1963. But in the sweep- 
ing reorganization of England's local government in 
1974, Rutland became a local government district within 
Leicestershire. As a result, its status as England's small- 
est county was taken over by the Isle of Wight. 


People and government 


Local customs. Many people visit Hallaton on Easter 
Monday to see the traditional scrambling for hare pie 
and bottle kicking. Oakham Castle has an interesting col 
lection of horseshoes. Peers of the realm who are pass- 
ing through Oakham follow a custom of presenting a 
horseshoe to the castle. Queen Elizabeth | followed the 
custom, and members of the present Royal Family have 
also followed the custom. 

Recreation. Leicestershire is well-known for fox- 
hunting. Most of its famous hunts operate also in neigh- 
bouring counties, but the Cottesmore and Fernie hunts 
meet entirely in Leicestershire. Point-to-point horse rac- 
ing is growing in popularity. Leicester has a racecourse 
that stages flat racing and steeplechasing. Leicester's 
soccer team plays in the Football League, and the coun- 
tys cricket team plays in first-class cricket. Mallory Park, 
near Earl Shilton, and Donington Park, near Castle Don- 
ington, have regular motorcycle and motorcar racing: 
Angling enthusiasts find good sport in the county's ca- 
nals, pools, and rivers, 

Local government. Leicestershire is divided into 
nine local government districts: Blaby, which includes 
Narborough; Charnwood, which includes Loughbor 
ough; Harborough, which includes Market Harborough 
Hinckley and Bosworth; Leicester; Melton; North West 
Leicestershire, which includes Coalville and Ashby de lë 
Zouch; Oadby and Wigston; and Rutland. Leicestershire 
County Council, which has headquarters at Leicester 
provides some public services throughout the county: 
The Crown Court meets at Leicester. The county's police 


force, the Leicestershire Constabulary, has headquarters 
at Leicester. 


facts in brief about Leicestershire 


Area: 2,550 km’. 

Population: 7997 census—860,500. 

Administrative centre: Leicester. 

towns: Leicester, Hinckley, Loughborough, Wigston, 
Coalville. 

Chief products: Agricu/ture—beef and dairy cattle, cheese, 
sheep. Manufacturing and processing—bricks, clothing, elec- 
tronics goods, engineering goods, food products, footwear, 
hosiery, plastics, printing. Mining—coal, granite. 


Economy 


Manufacturing. Producing hosiery is one of Leices- 
tershire's main industries. The county now produces, in 
addition to socks and stockings, knitted fabrics and knit- 
ted garments. Many associated industries have devel- 
oped, such as dyeing and the manufacture of knitting 
machines. Leicester is the centre of this industry, and of 
many others, with products including adhesives, engi- 
neering products, and shoes. Hinckley has some indus- 
tries similar to those of Leicester, particularly hosiery 
and engineering. Loughborough has engineering works 
and factories producing electrical goods and pharma- 
Ceuticals. One of the town’s most famous industrial sites 
is its bell foundry, which was set up more than a hun- 
dred years ago. The biggest bell that rings in England 
was cast there. It is Great Paul, at St. Paul's Cathedral in 
the City of London. 

Melton Mowbray is famous for pork pies, and also 
produces pet foods. Ashby de la Zouch makes soap and 
biscuits. At Market Harborough, the main products are 
chemicals and soups. 


The cloth: 


Our h nf 
ti ae Materials are produced on large knitting machines like 
one shown above. 


ing industry is important in Leicestershire. Multicol- 
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Agriculture. Much of the county's farmland is per- 
manent grassland, on which beef cattle, dairy cattle, and 
sheep graze. The county's best-known dairy products 
are cheeses, particularly Stilton and Red Leicester. On 
the arable land, important crops are barley, oats, and 
wheat. Rose growing is also important. 

Mining. Coal is mined at Asfordby, near Melton 
Mowbray. There are open-cast coal workings in the 
northwestern part of Leicestershire. Limestone is quar- 
ried near Ashby de la Zouch, and granite in the Charn- 
wood Forest area. The northwestern part of the county 
produces a type of clay used for making bricks, pipes, 
and tiles. 

Transportation and communication. Leicester and 
Loughborough are on the main railway line from Lon- 
don to Sheffield. Crosscountry lines run from Leicester 
through Hinckley to Birmingham, and from Leicester 
through Melton Mowbray and Oakham to Peterborough 
and Norwich. 

The M1 and M42 pass through the county. The M69 
links Leicester with Coventry and Birmingham. East Mid- 
lands Airport at Castle Donington has regular flights to 
other parts of the United Kingdom and to the continent 
of Europe. Leicester has a BBC local radio station and 
Leicester Sound, an independent radio station. Leicester 
has a daily newspaper. Several towns publish their own 
weekly newspapers. 


Land 


Location and size. Leicestershire is an almost heart- 
shaped county, bounded by the counties of Nottingham- 
shire and Derbyshire to the north, Lincolnshire to the 
east, Northamptonshire to the south, and Warwickshire 
and Staffordshire to the west. The distance between Bot- 
tesford, the most northern town in Leicestershire and 
the southern tip of the county is about 80 kilometres. 
The widest part of the county is about 86 kilometres 
from east to west. 

Land regions. Leicestershire is divided into two 
parts by the River Soar as it flows northward to join the 
Trent. The two parts are not alike. To the west rise gently 
undulating, grassy hills, ranging between about 


Places to visit 


Following are brief descriptions of some of the interesting 
places to visit in Leicestershire: 
Burrough Hill, near Melton Mowbray, is crowned by a well- 

preserved Iron Age fort, and has attractive scenery around it. 
Forest, near Coalville, has fine woodland and 
moorland scenery. It includes the ruins of Bradgate Park, for- 
merly the home of Lady Jane Grey. The grounds are a nature 
reserve. 


Leicester has the Jewry Wall, part of a public bath in Roman 
times. Leicester Castle's hall dates from the 1100's. The church 


of St. Mary de Castro was started in 1107. The city has many 
other fine buildings and several museums. 

Rutland Water is the second largest artificially made lake in 
the United Kingdom. Its attractions include fishing, sailing, 
birdwatching, boat and cycle hire, and a trail through a nature 


Park, Coalville, includes a science discov- 
ery centre, an outdoor science play area, and a country park. 

Staunton Harold, near Ashby de la Zouch, has a church that is 
the only one built in England during the Protectorate (see 


Protectorate). 
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90 and 120 metres above sea level. In the northwest, the 
hills are composed of the ancient mass in an area called 
Charnwood Forest. These hills reach 278 metres at Bar- 
don Hill, the highest point in the county. The Charn- 
wood rocks are among the oldest in England and are of 
great interest to geologists. 

High, grassy uplands rise to the east of the Soar. 
These vary from 120 to 180 metres. But, in some places, 
they reach heights of over 210 metres in flat-topped 
summits, such as Whatborough and Robin-a-Tiptoe. 

Rivers. The two main rivers draining the county are 
the River Soar and the River Wreake, which joins the 
Soar just below Leicester. The River Welland forms 
much of Leicestershire’s southern boundary, and the 
River Trent forms part of the northern boundary. 

Climate. Leicestershire's average yearly rainfall is 
about 660 millimetres. September is the wettest month. 
The average temperature for January is 4° C, and the av- 
erage temperature for July is 16° C. Winters tend to be 
dry and severe. In the spring, cold easterly winds often 
blow as late as May. Summers are warmer than the aver- 
age for many parts of England, but tend to be sultry, 
with frequent thunderstorms. 


History 


Leicester probably already existed as a settled com- 
munity in about 50 B.C. It was certainly the tribal capital 
of the Coritani, a late Iron Age tribe. Following their in- 
vasion of Britain in A.D, 43, the Romans named the city 
Ratae Coritanorum after the tribe. Leicester has substan- 
tial remains dating from the Roman period, 

Leicestershire (the shire, or administrative division, of 
Leicester) was probably first created in the late 800s, 
after the Danish occupation of Mercia in 876. John of 
Gaunt, fourth son of Edward III, was created Duke of 
Lancaster in 1362, and made Leicester Castle one of his 
favourite residences. He died there in 1399. 

A decisive battle was fought in Leicestershire, at Bos- 
worth Field, in 1485, when the future Henry VII defeated 
Richard Ill. Richard was killed in the battle. He was bur- 
ied in the church of the Grey Friars. Historians claim that 
Richard's body was dug up and thrown into the River 
Soar after the dissolution of the Grey Friars’ monastery 
in the 1500s. 

The historian Lord Macaulay was born at Rothley 
Temple. George Fox, founder of the Society of Friends 
(Quakers), was born at Fenny Drayton, near Hinckley. 
The conspirator Titus Oates was born at Oakham. 

Related articles in World Book include: 


Fox, George Bosworth Field 
Macaulay, Thomas Leicester 

Babington Oates, Titus 
Quakers 


Leichhardt, Ludwig (1813-1848), was a German-born 
explorer. His disappearance while on a journey across 
Australia still remains a mystery. He tried to find a practi- 
cal route from Moreton Bay (now Brisbane) to Perth. He 
left Moreton Bay in February 1848, with a party of seven 
men, including two Aborigines. Historians believe that 
the expedition was ill-equipped, because Leichhardt as- 
sumed that his party could live off the countryside. The 
party completely disappeared. During the next 90 years, 
nine major searches were organized to try to find traces 
of the party. Many minor searches were also organized. 


Some of them found bones 
and other relics. But none 
of them found definite evi- 
dence to link their discov- 
eries with Leichhardt. 

Many theories have 
been advanced to explain 
what happened to the 
party. According to one 
story, the party mutinied 
and killed Leichhardt and 
all were later killed by Ab- 
origines except for one 
member, Adolf Classen, 
who lived on among the 
Aborigines. Some historians believe that Leichhardt and 
his party could have died in sudden floods in the Chan- 
nel Country in Queensland. Other historians are of the 
opinion that Leichhardt and his party probably died of 
thirst. 

In 1852, the first expedition set out to look for the 
party. It was led by Hovenden Hely, who had been a 
member of an earlier Leichhardt expedition. He 
searched wide areas of western Queensland but found 
no trace of the missing party. In 1871, the Queensland 
government sent J. M. Gilmour, a subinspector of po- 
lice, on two expeditions to investigate reports that a Eu- 
ropean was living with Aborigines. Gilmour found sev- 
eral skeletons, pieces of clothing, and a tomahawk. 
However, he found no trace of a European living with 
Aborigines. 

The last search party set out in 1938 under Sir Gren- 
fell Price. They went into the Simpson Desert to look for 
remains and found some bones and a coin dated 1841, 
the year Leichhardt left England. But nothing they found 
could be conclusively linked with Leichhardt. 

Leichhardt was born at Trebatsch in Prussia (now in 
Germany), His full name was Friedrich Wilhelm Ludwig 
Leichhardt. He studied at the universities of Berlin and 


Ludwig Leichhardt 
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Ludwig Leichhardt explored the area between Darling Dorm 
ang Port Essington in 1844 and 1845. He discovered an! nam 
many rivers, including the Dawson, Burdekin, and Mitchell 


re Leichhardt was sketched by the artist J. F. Mann. The 
sketch shows the explorer near a bottle tree. 


Göttingen. Leichhardt went to Australia to study its wild- 
life. He landed in Sydney in 1842. 
Man 1843, he journeyed overland from Newcastle to 
eee Bay. On October 1, 1844, he left the Darling 
ti wns with a party of nine men onan overland expedi- 
ion to Port Essington, near Darwin. The expedition was 
Privately financed by Brisbane squatters and business- 
eae who were anxious to find a new trade route to 
that ssington. The expedition took with it provisions 
Stwere inadequate for the journey. 
oe path the expedition pursued was an uncertain 
theB a roughly parallel with the Queensland coast to 
soithon ekin River, northwest to the Mitchell River, 
Reina around the Gulf of Carpentaria to the Roper 
si Re en northwest to Port Essington. Leichhardt was 
lost its poor bushman that the expedition continually 
the way. Two of the party tumed back shortly after 
ber, pedition commenced. John Gilbert, another mem- 
cami ee killed when Aborigines attacked Leichhardt's 
Tie fie was often in short supply. Seven men finally 
travell ni Essington on December 17, 1845. They had 
In Te across more than 4,800 kilometres of country. 
from th 6, Leichhardt attempted to cross the continent, 
Riveri e Darling Downs in Queensland to the Swan 
Leiden Western Australia. He was forced to turn back. 
pop. m also spelled Leyden (pop. 103,819; met. area 
damo, 4,501), lies 35 kilometres southwest of Amster 
116 ca the Rhine River (see Netherlands {map). It lies 
nile ones below sea level. The city is a centre of 
Punting and light industry. Leiden is noted for its many 
eums. William of Orange founded the Netherland’s 
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first university in Leiden in 1575 to reward the citizens 
for their heroic defence against a siege by the Spaniards 
in 1574. During the early 1600's, Leiden was the home of 
about 40 of the Pilgrims who sailed to America on the 
Mayflower in 1620. 

Leigh-Mallory, Sir Trafford (1892-1944), was one of 
the leaders of the Royal Air Force Fighter Command 
during the Battle of Britain, in 1940 (see Battle of Brit- 
ain). He led No. 12 Fighter Group from 1937 to 1940. 
Later, he commanded No. 11 Fighter Group. In 1942, he 
was appointed chief of Fighter Command. The next year, 
he was made commander-in-chief of the Allied Expedi- 
tionary Air Force, which supplied the protective “air um- 
brella“ that helped to make the Allied invasion of Europe 
in June 1944, successful. Leigh-Mallory died in an air ac- 
cident. He was born at Mobberley, in Cheshire, England. 
Leighton, Lord (1830-1896), Frederic Leighton, was an 
English painter and sculptor in the classical style that 
was inspired by the art of ancient Greece. Among his 
most famous paintings is Cimabue’s Madonna Carried 
Through the Streets of Florence. His bronze sculpture 
Athlete Struggling with a Python is in the Tate Gallery, 
London. Leighton was born at Scarborough. He was ed- 
ucated in Italy and studied art in various art centres in 
Europe. He became president of the Royal Academy in 
London in 1878 and was knighted the same year. He was 
made a baron the day before he died. 

Leinster is one of the four provinces of Ireland. It oc- 
cupies much of the eastern and central part of the Re- 
public of Ireland. Leinster consists of 12 counties: Car- 
low, Dublin, Kildare, Kilkenny, Laois, Longford, Louth, 
Meath, Offaly, Westmeath, Wexford, and Wicklow. The 
province also contains the city of Dublin, the capital of 
the Republic of Ireland. It is the most economically de- 
veloped of the provinces. 

People and government. The population of Leinster 
has increased much more than other parts of the coun- 
try since independence in the 1920's. Growth has been 
greatest in and around the city of Dublin. 

About 90 per cent of the people of Leinster are 
Roman Catholic. The next largest religious group is the 
Church of Ireland, and there are much smaller numbers 
of Presbyterians and Methodists. In Dublin city there is a 
significant Jewish community. , 

County Dublin elects 48 members to Dail Eireann (the 
lower house of the Republic of Ireland's parliament). The 
other counties make up eight constituencies, and are 
represented by 37 members of parliament. 


Facts in brief about Leinster 


Population: 1997 census—1,860,037. 

Area: 19,633 km? 

Counties: Carlow, Dublin, Kildare, Kilkenny, Laois, Longford, 
Louth, Meath, Offaly, Westmeath, Wexford, Wicklow. 

County borough: Dublin. 

towns: Dublin, Dun Laoghaire, Dundalk, Bray, Dro- 
gheda, Kilkenny, ‘Athlone, Wexford, Swords, Carlow, Lucan, 
Mullingar, Leixlip, Navan, Newbridge, Naas. , 

Chief products: Agriculture—barley, cattle, horses, milk, 
sheep, sugar beet, wheat. Other primary, products—fish, peat, 
sand and gravel, stone, timber. Manufacturing—beer, chemi- 
cals, clothing, electronic and electrical goods, food products, 
machinery, paper and printed materials, textiles. — 

Origin of name: From the Irish name for the area Laighean, and 


the Danish stadr (a place). 
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Huge country areas with 
scattered villages lie inland, 
away from the industrial cen- 
tres of Leinster. This village is 
Inistoige, on the Nore river in 
County Kilkenny. 


Economy. Most land of Leinster is agricultural. Chief 
arable crops are barley, oats, potatoes, sugar beet, tur- 
nips, and wheat. Market gardens in Dublin supply the 
city with vegetables and fruit. Farmers raise beef and 
dairy cattle, horses, and sheep are also important. 

Over a fifth of the population work in the manufactur- 
ing industry. Dublin is by far the largest industrial cen- 
tre, followed by Dundalk, and Drogheda. More than half 
of the people work in service industries. 

Peat from the Midland bogs is of great importance. 
Stone, sand, and gravel quarries supply the construction 
industry in Dublin. One of the world’s largest lead and 
zinc mines is at Navan in County Meath. 

Land. Much of Leinster is in the central lowland of 
Ireland. The main upland area is in the southeast, where 
the Leinster Chain extends from Dublin through the 
Wicklow Mountains to the Blackstairs Mountains. 

Leinster is the driest and sunniest of Ireland's prov- 
inces. The yearly rainfall rises from 75 centimetres on 
the lowlands to more than 150 centimetres on the Wick- 
low Mountains, The average temperature is 5° C in Janu- 
ary and 16° Cin July. 

History. The tombs of Newgrange and other burial 


Leinster is a province of great scenic beauty. Much of the prov- 
ince lies in the central lowland region of Ireland. 


sites in the Boyne valley, dating from about 3000 B.C, 
provide evidence of early human settlement. After the 
Celtic invasions of Ireland, which took place in the 300s 
B.C, Leinster became divided into two kingdoms, South 
Leinster and North Leinster (or Meath). See Meath. Im- 
portant Celtic monastic sites in Leinster include Glenda- 
lough in Wicklow and Clonmacnoise in Offaly. From the 
AD. 8005, the Vikings developed Dublin as a major trad: 
ing centre. 

The Anglo-Normans arrived in 1169. English control 
was greater in Leinster than in other provinces. In the 
1500s, British settlers colonized part of the Midlands. 
King William II! defeated King James II at the Battle of 
the Boyne in 1690. Because of its eastern position, and 
Dublin's role as the centre of power, many important 
events in Irish history have occurred in Leinster. Among 
the most famous was the Easter Rising of 1916. 

See also the article on each county mentioned in this 
article. 

Leinster House. See Dublin (People and govern 
ment); Oireachtas. 

Leipoldt, Christian (1880-1947), a South African doe 
tor, journalist, and playwright, became one of the most 
celebrated poets and authors in Afrikaans literature. 
Christian Frederick Louis Leipoldt was born in the Cape 
Province, where his father was a missionary. He worl 

as a journalist before going to London to study medi- 
cine. In 1911, Leipoldt produced his first volume of po- 
etry, Oom Gert Vertel en Ander Gedigte (Uncle Gert Re- 
lates and Other Poems). This book, inspired by the 
suffering inflicted by the second Anglo-Boer War (1899 
1902), earned him great acclaim. His book, Bushvel i 
doctor (1937) described the harsh life of rural schoolcil: 
dren in South Africa. He became familiar with this subi 
ject while he was a school medical inspector in the 
Transvaal in 1914. Leipoldt was also known for his inter- 
est in local cooking. His book Kos vir die Kenner (1933) 
was published in English after his death as Leipoldts 
Cape Cookery. 

Leipzig (pop. 554,595), a city in Germany, is a trade, I 
dustrial, and cultural centre. Leipzig is also the name Or 
the surrounding administrative district. The city deve a 
Oped into a prosperous trading centre during the y 
dle Ages because it lay at the intersection of several E 
ropean trade routes. Leipzig later became world famol 


Al 
S 


for its great trade fairs, and gained a reputation as one 
of the greatest literary and musical centres of Europe. 
About a fourth of the city’s buildings were destroyed 
during World War II (1939-1945). After the war, Leipzig 
became a part of Soviet-controlled East Germany. In 
1952, the district of Leipzig was created from parts of 
Saxony, Saxony-Anhalt, and Thuringia. 

Location and description. Leipzig lies in east- 
central Germany, in the northwest corner of the former 
German state of Saxony. It is about 105 kilometres north- 
west of Dresden (see Germany [political mapl). The 
ka part of Leipzig includes the Old City Hall, several 
eure and some other buildings that are hundreds 
Te old. Many historic buildings were damaged 
rond War II but were carefully restored after- 
ofthe eipzig s famous trade fairs are held in the centre 
ude py and just outside the city. Leipzig's suburbs in- 
Pia clon Gohlis, Eutritzsch, Méckern, Lindenau, 
sch itz, Connewitz, Stétteritz, Reudnitz, Volkmarsdorf, 

önefeld, and Wahren. 

in al Leipzig became a centre of fur-trading early 
ciy. E Later, it grew into a great manufacturing 
ERA industries include wood carving, papermaking, 
Tene of many kinds of scientific instru- 
ales i k e city is a centre of textile manufacturing, and 
ati es steel products, plastics, and processed food 
Guta uote World War II, Leipzig was the centre of 
tai peh ook and music publishing. At one time more 
the ci ana neper and magazines were published in 
EV nly about 35 of the 400 publishing houses that 

Tran ere before the war are still in operation. 
the e a Leipzig’s location at the junction of 
five T, Pleisse, Parthe, and Weisse rivers makes it a 
Seale part A canal connects the city with the Elbe and 
Paitan a Leipzig has two large airports, and is an im- 

aes and road centre. 
af wi ral life. There are many schools, art galleries, 
mained pum in Leipzig. The University of Leipzig (re- 
World me Marx University by the Communists after 
mous gr y Il) was founded in 1409. One of its most fa- 

altecne uates was the great German poet Johann 
conse g von Goethe. Other Leipzig schools include a 
rvatory founded by the composer Felix Mendels- 
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Leipzig’s Old City Hall is 
one of many landmarks in this 
historic German city. The 
building served as the city 
hall from 1556 to 1907. Re- 
stored after World War II, it 
now houses the Museum of 
the History of the City of Leip- 


zig. 


sohn in 1843, an art college, and an academy of graphic 
and book arts. Leipzig has played a great part in the his- 
tory of German music. Johann Sebastian Bach, Robert 
Schumann, Mendelssohn, and other musical figures 
lived in the city. The composer Richard Wagner and the 
philosopher Gottfried Leibniz were born there. The city 
enjoyed its greatest period as a centre of music and lit- 
erature during the 1800s. 

History. Leipzig was chartered in 1174, and became a 
trade centre. Its printing industry dates from around 
1480. The city became a battleground during the reli- 
gious wars of the 1600s. The first Battle of Leipzig was 
fought near the city in 1631. Swedish forces led by Gus- 
tavus Adolphus won a great victory over the German 
army. The second Battle of Leipzig, fought between the 
Germans and the Swedes in 1642, also was won by the 
Swedes. They occupied Leipzig until 1650. In 1813, in the 
third Battle of Leipzig, Prussia, Russia, Austria, and Swe- 
den defeated Napoleon. 

The first major German railway began operating be- 
tween Leipzig and Dresden in 1839. 

Leisler, Jacob (1640-1691), served as governor of the 
English colony of New York from 1689 to 1691. The peo- 
ple of the middle class chose him as their protector 
against attacks from the French in Canada. They re- 
garded him as their champion against the wealthy mer- 
chants and landowners. He ruled without authority from 
the king, and, when William and Mary became rulers of 
England, they sent Henry Sloughter to replace him. Leis- 
ler yielded to Sloughter, but the merchants and land- 
owners accused him of treason. Leisler was tried and ex- 
ecuted, He was born in Frankfurt, Germany. 

Leisure. See Recreation. 
Leith, Treaty of. See History 


mation). 
Leitrim is one of the five counties that make up the 


province of Connacht in the northwest of the Republic 
of Ireland. It is a rural county, but the land is of poor 
quality. Leitrim is famous for the beauty of its mountains 
and valleys in the north, and its hills and lakes in the 
south. The largest town is Carrick-on-Shannon. 

People and government. The population of Leitrim 
is less than one-fourth of what it was in 1850 and less 


of Scotland (The Refor- 
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A small waterfall tumbles from an escarpment on the slopes 
of Glencar Mountain in north Leitrim. 


than half what it was at national independence in the 
1920s. Only one-tenth of the population lives in towns. 

About 95 per cent of the people of Leitrim are Roman 
Catholic. Most of those of other denominations are 
members of the Church of Ireland. 

Four members of parliament represent Leitrim and 
Sligo in Dail Eireann (the lower house of parliament). 

Economy. Most of the land is wet and infertile. It is 
not suitable for arable crops, and less than 1 per cent of 
the agricultural land is cultivated. The grassland is used 
mainly for rearing young beef cattle, which are sold for 


North 
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Leitrim is part of the province of Connacht in northwest Ireland, 
Itis less than 30 kilometres at its widest. 


Facts in brief about Leitrim á 
Population: 7997 census—25,297. > 
Area: 1,525 km’. à 
Largest towns: Carrick-on-Shannon, Manorhamilton, Mohill t 


Ballinamore. . f g 
Chief products: Agriculture—cattle, milk, pigs, sheep, timber” 
Manufacturing—clothing, electrical and other metal goods, z 
food products, timber products. it 
Origin of name: From the Irish Liath-druim (grey ridge), a 


a 
fattening elsewhere. There is also some dairy and sheep 
farming. Despite the difficulties, nearly one-third of Lele 
trim’s people work in agriculture. $ 

One-sixth of Leitrim people work in the manufactmi 
ing industry. The main centres are Carrick-on-Shann 
Ballinamore, and Mohill. Most of the industries are 
modern and of small size. Varied service industries ac 
count for two-fifths of employment. Vi 

The railway and the N4 road from Dublin to Sligo 
pass along the southwestern edge of Leitrim. In the 
north are the N15 and N16 roads from Sligo toward 
Donegal and Enniskillen respectively. à 

Land. Leitrim is a border county. A part of its north= 7 
ern boundary is with Fermanagh in Northern Ireland 
County Donegal lies to the north, County Cavan to the” 
northeast, County Longford to the southeast, County 
Roscommon to the southwest, and County Sligo to the 
west. Leitrim is long and narrow, measuring 80 kilome- 
tres from northwest to southeast. It is less than 30 kilo: | 
metres at its widest. 

Southern Leitrim forms part of the northwestern edge | 
of the central lowland of Ireland. It consists mainly of | 
limestone, covered with low hills of soil and other matez 
rial left behind by glaciers. These little hills are called 
drumiins. \n the hollows between the hills there are 
many lakes and marshy areas. 

In northern Leitrim, there is a high plateau cut by 
deep valleys. Lough Allen occupies much of a broad val- 
ley in the centre of the county. The River Shannon flow: 
ing from it forms part of the western boundary. 

The annual rainfall is 100 centimetres on the lowlands 
and over 150 centimetres on the uplands. The average 
temperature in January is 5° C. In July it is 15° C. 

History. Leitrim was originally the kingdom of West 
Breifne, which was ruled over by the O'Rourke clan. | 
spite the Anglo-Norman invasion of Ireland, which took 
place in the 1100s, the O'Rourkes remained in control 
until the 1600s, At that time a few British settlers arrive 
in Leitrim. Carrick-on-Shannon, Jamestown, and Manti 
orhamilton were established as towns at that time. ya 
Parke's Castle is a fine fortified dwelling on the shore" — 
Lough Gill and near Dromahair, which had been a sa 
of the O'Rourkes. Leitrim suffered badly during the k 
Great Famine of the 1840's, when more than one-fourll — 
of the population died or emigrated. 7 

See also Ireland, History of. ] 
EE Henry M. See Car (The United States caring 

ustry). f 
Lely, Sir Peter (1618-1680), was a Dutch-born painta 
known for his portraits of English royalty and fama J 
naval personalities. Lely painted portraits for Charles | 
Oliver Cromwell, and Charles II. Charles II appointed 
him court painter and, in 1679, knighted him. Today! 
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A portrait of the Countess of Shrewsbury, above, is one of 
Sir Peter Lely’s many paintings of English royalty and of well- 
known people of his day. 


eral of Lely’s portraits hang in Hampton Court Palace 
and in the Great Hall at Greenwich. 

Lely was born in the city of Utrecht, in the Nether- 
lands. His real name was Pieter van der Faes. He studied 
art in the Netherlands and settled in England in 1641. He 
was knighted in 1679. 

Le Mans (pop. 147,697; met. area pop. 200,000) is a city 
in western France. It lies along the Sarthe River (see 
France [political map). 

Le Mans is famous as the site of an annual 24-hour 
Sports car race, The Cathedral of St. Julien stands in the 
old central section of Le Mans. Built between the 1000s 
and 1200s, it is noted for its Gothic architecture and 
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large stained-glass windows. The outskirts of the city 
have much industry and modern housing. 

Le Mans serves as the capital of the Sarthe depart- 
ment (administrative district). It is an important grain 
market and the commercial and railway centre of its re- 
gion. The city’s factories produce agricultural machin- 
ery, cars, electrical equipment, paper, plastics, textiles, 
and tobacco products. 

Le Mans dates from ancient times. Julius Caesar con- 
quered the area about 50 B.C. A major battle of the 
French Revolution took place in Le Mans in 1793. In 
1871, Prussian armies defeated the French at Le Mans 
during the Franco-Prussian War. 

Lemass, Sean (1899-1971), became Prime Minister of 
the Republic of Ireland and leader of the Fianna Fail 
Party in 1959. He worked to strengthen the economy by 
encouraging new industries. He retired in 1966 and was 
succeeded by John Lynch. Lemass was born in Dublin 
and was educated at Irish Christian Brothers’ schools. He 
took part in the Easter Re- 
bellion of 1916. During the 
struggle for Irish inde- 
pendence, he was impris- 
oned several times. 

Lemass was elected to 
Dail Eireann, the Irish par- 
liament, in 1924. In 1932, he 
became Minister for Indus- 
try and Commerce. He held 
this post, except for short 
periods, until he became 
Prime Minister. He was 
Tánaiste (deputy prime 
minister) for three periods. 
LeMay, Curtis Emer- 
son (1906-1990), commanded the Strategic Air Com- 
mand of the United States Air Force from 1948 to 1957. 
During a period in which American foreign policy de- 
pended heavily upon the striking power of the Strategic 
‘Air Command's long-range bombers, LeMay became 
one of America’s most famous airmen. 

In 1957, LeMay became Vice Chief of Staff of the Air 
Force. He served as Air Force Chief of Staff from 1961 
until January 1965, when he retired as a four-star gen- 


Sean Lemass 


Le Mans racing circiut, just 
south of the city, is the site of 
the annual 24-hour Grand Prix 
endurance race for sports 
cars. The winner is the car 
that travels farthest within the 
time period. 
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eral. In 1968, LeMay was the American Independent 
Party candidate for vice president of the United States. 
George C. Wallace was the presidential candidate. 

LeMay was born in Columbus, Ohio, and graduated 
from Ohio State University. He enlisted as a flying cadet 
in the Army Air Corps in 1928. During World War II, he 
won attention as a bomber commander in Europe. In 
1943, he commanded the Third Bombardment Division 
of the Eighth Air Force. In September 1944, LeMay took 
command of the 20th Bomber Command in India. 

When the Pacific islands of Guam and Saipan became 
the main bases for the growing B-29 offensive against 
Japan, LeMay became commander of the 21st Bomber 
Command. From January 1945 until the end of the war, 
he directed an air assault against Japan. 

Lemming is a plump little animal related to the mouse. 
Lemmings live in the cold, northern parts of the world. 
The best-known kind lives in Scandinavia. Sometimes 
there are great increases in lemming populations, and 
the animals move away from their mountain homes be- 
cause of crowding. Most of them die of starvation or are 
killed by other animals. Lemmings play an important 
part in the Arctic food chain. They are preyed upon by 
birds such as skuas and owls, and by stoats and foxes. 

Lemmings are from 10 to 13 centimetres long, includ- 
ing their stubby tails. Most kinds are grey or brown. 
Lemmings eat plants. They dig soil to build their nests, 
which they line with grass and moss. 

Scientific classification. Lemmings are in the family, Crice- 
tidae. Lemmings make up the genus Lemmus. 

See also Animal (picture: Animals of the polar re- 
gions). 3 
Lemon is a small, oval citrus fruit. People in many parts 
of the world enjoy lemon-flavoured foods and bever- 
ages. Lemons have a pleasing scent, and most varieties 
have a tart taste. Lemons are rich in vitamin C and con- 
tain several B vitamins. 

The lemon is a type of berry called a hesperidium. A 
lemon measures about 7.5 centimetres in length and 


Lemon, /eft, is a popular citrus fruit that is grown mainly for its 
tart juice and fragrant oil. Lemons are rarely eaten as fresh fruit. 
Lemon trees, above, bear fruit throughout the year, and so 
growers harvest the fruit up to 10 times annually. 


about 5 centimetres in diameter. It has a nipplelike 
bulge at one end. The interior of the fruit consists of 8to 
10 segments, which contain the pulp, juice, and seeds. 
The leathery yellow rind has many tiny glands, which 
produce a spicy oil. H 

People rarely eat fresh lemons because of the fruits 
sour taste. However, lemon juice and oil are used ina 
wide variety of food products. For example, lemonade, 
several soft drinks, and many other beverages are made 
with lemon juice. Such foods as sweets, cakes, biscuits, 
and salads, as well as various fish and meat dishes, are 
flavoured with lemon juice and oil. 

Lemon oil is also used as a scent in various nonfood 
items, such as household cleaning products, soap, and 
shampoo, perfume, and other cosmetics. 

More than 3.2 million metric tons of lemons are 
grown throughout the world annually. The world's three 
leading lemon-producing countries are Spain, the 
United States, and Italy. 

Growing lemons. Lemon trees can grow from 6.5 to 
7.5 metres tall. They are covered with thorns and have 
long, pointed, pale green leaves. The trees produce 
large, white, fragrant flowers throughout the year, €% 
cept for the winter. Lemons develop from the ovaries © 
the blossoms and ripen about 7 or 8 months after the 
flowers bloom, Lemon trees may carry blossoms and 
fruit at the same time. i 

Lemon trees are grown from buds cut from trees that 
produce the type of lemon desired. The buds are 
grafted to seedling lemon trees called rootstocks (see 
Grafting (Other kinds of grafting). Rootstock varieties 
are chosen for their resistance to disease and for vari- 
ous other reasons. Lemon trees start to produce fruit 3 
about 4 years after grafting, and some continue to bea! 
fruit for 50 years. d 

Lemon trees may be severely damaged by frost an 
freezing temperatures, They may also be attacked by 
such insect pests as mites, scale insects, and thrips: 
Growers combat the insects by growing varieties © 


Leading lemon-growing countries 


Tons of lemons produced in a year 


Italy 2OOCOOCCO 


693,000 metric tons 


United States 


Spain 
Argentina 
Turkey 
374,000 metric tons 
Figures are fora three-year average, 1990- 1992. Source: US. Department of Agriculture. 


trees that resist pests and by spraying the trees with in- 
secticides, They also spray orchards with fungicides to 
fight fungal diseases, which attack the leaves, fruit, and 
roots of the trees. 

Harvesting and processing. Lemon trees bear fruit 
throughout the year, and growers harvest the fruit 2 to 
10 times a year. Lemons that are to be sold as fresh fruit 
are picked before they grow to full maturity. Then they 
are cured and stored under special conditions. 

History. Lemons probably originated in northeastern 
India. Lemons were taken from India to Italy by the 
Arabs in the A.D. 100s, and to Spain in the A.D. 1100s. 

Scientific classification. Lemons are members of the rue 
family, Rutaceae. Commercial lemons belong to the species Cit- 
rus limon. 

See also Citric acid; Citrus; Fruit. 

Lemon balm is a perennial plant of the mint family. It 
comes from the Mediterranean region. The leaves are 
broad, toothed and smell strongly of lemon when 
crushed. The flowers are small, white or pale yellow, ar- 
ranged in whorls (spirals) around the stem. The leaves 
are used as a flavouring in salads, soups, and egg 
dishes. An oil distilled from the plant is used to make 
perfumes. 

Scientific classification. Lemon balm belongs to the mint 
family Labiatae (Lamiaceae). It is Melissa officinalis. 

Le Moyne, Charles (1626-1685), a Canadian colonist, 

founded the city of Longueuil. He was the first of a large 
family of French-Canadian heroes. Le Moyne left France 
in 1641. In Canada, he lived first at a Jesuit mission to the 


Huron Indians, where he learned several Indian dialects. 


Later, he became a fur trader, farmer, and soldier. 
The French government honoured Le Moyne with 
Many titles, including that 
of Sieur de Longueuil, and 
gave him large grants of 
land. Le Moyne encour- 
aged many French settlers 
to live on these lands and 
helped them during their 
Pioneer years. He was born 
in Dieppe, France. 
Seven of Le Moyne’s 
Ru won fame fighting for 
rance. Two of his sons, 
eur d'lberville and Sieur 
e Bienville, explored the 
Gulf regions of the Missis- 


Charles Le Moyne 


Lemur 167 


sippi River and the river mouth. They claimed the land 
for France. Sieur d'lberville served as governor general 
of the region and, upon his death, Sieur de Bienville 
succeeded him. Sieur de Bienville founded the city of 
New Orleans in 1718. 

See also Iberville, Sieur d’. 
Le Moyne, Pierre. See Iberville, Sieur d. 
Lemur is a long-tailed mammal with fluffy fur. Some 
kinds of lemurs resemble monkeys. Others look more 
like mice or squirrels. Scientists classify lemurs, along 
with human beings, apes, and monkeys, as primates. Le- 
murs live only in Madagascar and Comoros, which are 
island countries off the southeast coast of the African 
mainland. 

Most lemurs live in trees most of the time. They eat 
fruit, leaves, birds and their eggs, and insects and other 
small animals. Some kinds of lemurs move about chiefly 
during the day. Other lemurs are nocturnal—they are ac- 
tive at night. 

Lemurs vary greatly in size, colour, and appearance. 
The lesser mouse lemur, one of the world's smallest pri- 
mates, weighs 57 grams and grows 13 centimetres long, 
not including the tail. These brownish or greyish ani- 
mals look like furry mice. Ringtailed lemurs and ruffed 
lemurs resemble monkeys, except that they have a long 
pointed snout. The ring-tailed lemur grows up to 38 
centimetres long. This animal has a grey back, white un- 
derparts, and rings of black-and-white fur on its tail. The 


one of the most common species, lives 
dagascar. Unlike other lemurs, it 


usually dwells on the ground rather than in trees. 


The ring-tailed lemur, 
in the southwest part of Mai 
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ruffed lemur grows 60 centimetres long and has espe- 
cially fluffy fur. Most ruffed lemurs have a black-and- 
white coat with a fluffy white ruff (collar). Some have 
reddish-brown fur instead of white. Another kind of 
lemur, the aye-aye, does not resemble any of the other 
lemurs (see Aye-aye). 

Two monkeylike lemurs, the indri and the sifaka, have 
long, powerful hind legs. In the trees, these lemurs 
spring from trunk to trunk. Most animals that live in 
trees jump from branch to branch. The indri, the largest 
kind of lemur, grows about 70 centimetres long. It has a 
black back and white fur on its undersides. The sifaka 
grows about 50 centimetres long. 

Lemurs have few enemies. There are few large preda- 
tors (animals that eat other animals) where they live. But 
many species have become endangered. People have 
cut down forests in which these animals lived. 


Scientific classification. The lesser mouse lemur, belongs 
to the family Cheirogaleidae. It is Microcebus murinus. The ring- 
tailed lemur and the ruffed lemur belong to the family Lemuri- 
dae. The ring-tailed lemur is Lemur catta. The ruffed lemur is 
Varecia variegata. The indri and the sifaka belong to the family 
Indriidae. The indri is /ndri indri. Sifakas form the genus Propi- 
thecus, A common species is P. verreauxi. 


Lemur, Flying. See Flying lemur. 

Lena River is the chief waterway of a large district of 
eastern Siberia. The river rises on the slopes of the Bai- 
kal Mountains and flows northeast for 4,400 kilometres. 
It empties into the Arctic Ocean through the Laptev Sea. 
The river's delta is about 402 kilometres wide. Ships can 
sail up the river for about 3,200 kilometres. 

The Lena River drains an area of about 2.6 million 
square kilometres, which is nearly one-third the size of 
Canada. For the location of the river, see Russia (terrain 
map). Its chief branches are the Vitim, Olekma, Aldan, 
and Vilyuy rivers, 

Along its middle course, the Lena River flows through 
a region that is inhabited by the Yakuts, a Turkic people. 
The Yakuts make their living by fishing, farming, and 
rearing livestock. The largest city on the river is Yakutsk. 


The Lena River and its branches form Part of a vast drainage 
system in eastern Siberia. 


Lend-Lease was a plan developed by the United States 
early in World War II (1939-1945) to aid the countries 
which were then fighting the Axis powers. The Lend- 
Lease Act became law on March 11, 1941. It provided 
that the President of the United States could transfer 
weapons, food, or equipment to any nation whose fight 
against the Axis powers aided U.S. defence. Under Lend- 
Lease, billions of dollars worth of American supplies 
were transferred to China, the Soviet Union, and the 
United Kingdom. President Franklin D. Roosevelt de- 
scribed the Lend-Lease Act as helping to put out the fire 
in your neighbour's house before your own house 
caught fire and burned down. 

After World War Il, no terms were decided upon for 
the return of goods by countries that received equip- 
ment from the United States under the Lend-Lease Act. 
Some countries, especially the United Kingdom, had al- 
ready balanced part of the account by furnishing goods 
and services to U.S. troops. 

Lendi, Ivan (1960- _), is one of the world’s top ten- 
nis players. He was ranked number one in the world for 
156 consecutive weeks during 1985, 1986, and 1987. 
Lendl won the United States Open in 1985, 1986, and 
1987. He also won the French Open in 1984, 1986, and 
1987, and the Australian Open in 1989. His powerful, dis- 
ciplined game makes him one of the most consistent 
players in the sport. 

Lendl was born in Ostrava, in what is now the Czech 
Republic. Both his parents were highly ranked tennis 
players. After winning several junior titles, Lendl turned 
professional in 1979. He settled in the United States in 
the mid-1980's and became a U.S. citizen in 1992. 

See also Tennis (picture: Modern men tennis stars). 
L'Enfant, Pierre Charles (1754-1825), a French engi- 
neer and architect, became the first modern city planner 
in the United States. In 1791, he was commissioned to 
prepare a plan for the new U.S. capital city in the District 
of Columbia. His plan envisioned a city of parks, public 
buildings, and wide, radiating streets. After a disagree- 
ment with President George Washington, L'Enfant was 
dismissed as engineer-in-charge in 1792. But his plan 
formed the basis for the development of Washington, 
D.C See Washington, D.C. 

LEnfant was born and educated in Paris. He went to 
America in 1777, and served as an engineering officer in 
the American Revolution. He designed Federal Hall in 
New York City. 

L'Engle, Madeleine (1918- _), is an American au- 
thor best known for her children’s books. She won the 
Newbery Medal in 1963 for A Wrinkle in Time (1962), a 
time travel adventure. She wrote two sequels, A Wind in 
the Door (1973) and A Swiftly Tilting Planet (1978). All 
three novels explore the conflict of good and evil as well 
as family relationships. L'Engle’s other children’s novels 
exploring family life include five about the Austin family 
— Meet the Austins (1960), The Moon by Night (1963), 
The Twenty-Four Days Before Christmas (1964), The 
Young Unicorns (1968), and A Ring of Endless Light 
(1980). L'Engle’s novels for adults include The Small Rain 
(1945) and A Severed Wasp (1983), both dealing with a 
concert pianist. A Circle of Quiet (1972), The Summer of 
the Great-Grandmother (1 974), and Two-Part Invention 


EE autobiographies. L'Engle was born in New 


Length. See Measurement; Metric system; Weights 
and measures. 

Lenihan, Brian (1930- _), an Irish lawyer and politi- 
cian, was ténaiste (deputy prime minister) and minister 
of foreign affairs of the Republic of Ireland from 1987 to 
1989. He had been foreign minister for two months in 
1973 and from 1979 to 1981. He was also agriculture 
minister from March 1982 to December 1982. 

f Lenihan was first elected to the Irish parliament, Dáil 
Éireann, in 1961 and served in the Fianna Fáil govern- 
ment of 1964-1973 as minister for justice, education, and 
transport and power. He was deputy leader of Ireland's 
Fianna Fáil Party from 1983 to 1990. Brian Joseph Lenihan 
was born at Dundalk and educated at University Col- 
lege, and King's Inns, Dublin. 

Lenin, V. I. (1870-1924), founded the Communist Party 
in Russia and set up the world’s first Communist Party 
dictatorship. He led the October Revolution of 1917, in 
which the Communists seized power in Russia. He then 
tuled the country until his death in 1924. 

Lenin believed in the theories of Karl Marx, a German 
social philosopher. According to Marx, the free enter- 
prise system, which is based on privately owned busi- 
ness, would eventually destroy itself. At first, industry 
and businesses would grow, and the owners would get 
rich. But the owners would pay such low wages to their 
workers that the workers would be unable to buy the 
goods that the system produced. As a result, economic 
depressions would occur. The depressions would 
worsen until the workers would revolt and take over the 
industries. Then, the workers would own the factories 
and the other means of production, and social classes 
would no longer exist. 

Marx believed that such revolutions would occur in 
Western nations that had highly developed economies. 
But he was uncertain if Russia would experience a revo- 
lution. Lenin, however, was convinced that it would. But 
according to Lenin, workers and peasants could not 
carry out a revolution by themselves. He believed that a 
revolution would succeed only if led by a small political 
ay of professional revolutionaries. This idea was 
Mee important addition to Marx's social theory. 
a e revolution, the party would control the govern- 

ent and build a classless Communist society. 
mee established a pattern for Communist revolu- 
are ce he used force to take control of the govern- 
tical en, he ruled asa dictator, banning all other po- 
ar and all anti-Communist speeches and 
ienei as After coming to power in Russia, Lenin 
ia at other Communist revolutions would over- 
aihe Hi governments of other countries. For this rea- 
tons, ` ried to help Communist movements in other na- 
oraait e thus formed and directed an international 
pke zation of Communists called the Comintern (Com- 

unist International). 
n was absolutely devoted to his Communist 
a eet he also dealt realistically with the politi- 
tablish ems he faced. For example, Lenin tried to es- 
Comm peaceful relations with governments opposed to 
ete if such governments were too strong to be 
in Paes also permitted some private enterprise 
aes This policy allowed the nation’s economy to 
revel r from its depressed state after the Communist 
lution. Lenin was strongly opposed to all religions. 
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Lenin set up the world’s first Communist dictatorship. 


But because so many Russian citizens had religious be- 
liefs, he did not try to close all the churches. 

Today, Communists consider Lenin and Marx their 
greatest heroes. Communists continue to draw on and 
quote Lenin's words as a basis for their actions. His 
works are also studied in non-Communist countries to 
provide an understanding of Communism. Lenin is often 
thought of only as a man of action. Some of his ideas, 
however, have had considerable influence on political 
thought in some countries and rank among the most 
powerful forces of modern times. 

For a discussion of Communism and conditions in 
Russia during Lenin's time, see the articles Communism 
and Union of Soviet Socialist Republics (History). 


Early life 


Boyhood. Lenin was born on April 22, 1870, in Sim- 
birsk (now Ulyanovsk), a quiet town on the Volga River. 


Important dates in Lenin’s life 


1870 (April 22) Born in Simbirsk, Russia. 

1891 Graduated from St. Petersburg University. 

1897 Exiled to Siberia for political activities. 

1898 (July 22) Married Nadezhda Krupskaya. 

1900 Returned from exile and went to Western Europe. 
1903 Became leader of the Bolsheviks. 

1905 Returned to Russia and engaged in revolutionary activity. 
1908-1917 Conducted revolutionary activities abroad. 
1917 Returned to Russia and led the October Revolution. 
4917 (Nov. 8) Became ruler of Soviet Russia. 

4918 Shot by Dora Kaplan and recovered. 

1918-1920 Led the Bolsheviks in the Russian civil war. 
1921 Introduced the New Economic Policy. 

1924 (Jan. 21) Died in Gorki, a small town near Moscow. 
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His real name was Vladimir Ilyich Ulyanov. He adopted 
the name Lenin in 1901. The name may refer to the Lena 
River of Siberia, 

Lenin’s father, Ilya Nikolayevich Ulyanov (1841-1886), 
was a teacher who became director of schools in Sim- 
birsk province. Lenin inherited his father's dark complex- 
ion, high cheekbones, and dark brown eyes. His mother, 
Maria Aleksandrovna Blank (1835-1916), was the daugh- 
ter of a doctor. She was an educated woman and was 
highly devoted to her children. Lenin had two brothers 
and three sisters. All the children, except one sister who 
died at the age of 20, became revolutionaries. 

Lenin had a pleasant childhood. He often imitated his 
brother Alexander, who was four years older. Lenin 
swam, hiked, fished, hunted, and played chess. His sister 
Anna recalled that he had no close friends. 

Education. Lenin learned to read when he was 5 
years old. He was taught by a teacher who came to the 
Ulyanov home. Lenin entered school in 1879, at the age 
of 9, and became a brilliant student. 

During Lenin's youth, Russia was generally quiet and 
peaceful, The Russian government was an autocracy, a 
system in which one man holds supreme power. Czar 
Alexander III had come to power in 1881 after the mur- 
der of his father, Alexander II. Russia was rapidly be- 
coming an industrial country, though living standards 
remained low. 

In 1886, Lenin's father died. In 1887, Lenin's brother 
Alexander was hanged for taking part in an unsuccessful 
plot to kill the czar. The tragedy deeply influenced Lenin. 
At his trial, Alexander said he had wanted to kill the czar 
to gain “political freedom’ for the Russian people. 

In 1887, the year his brother was hanged, the 17-year- 
old Lenin finished school. He won a gold medal for ex- 
cellence in studies. In the autumn of 1887, Lenin en- 
rolled in the law school at Kazan University in Kazan. He 
was expelled three months later for taking part in a stu- 
dent meeting protesting at the lack of freedom in the 
school. Lenin unsuccessfully applied several times for 
permission to reenter. In 1890, St. Petersburg University 
admitted Lenin as a student, but he was not permitted to 
attend classes, However, he was allowed to study on his 
own and to take examinations. 

Lenin received a law degree from St. Petersburg Uni- 
versity in 1891, and joined a law firm in Samara. He was 
now absorbed in the study of Marxism. In 1893, Lenin 
joined a Social Democratic group, a Marxist organiza- 
tion. Later that year, he moved to St. Petersburg, and be- 
came an active revolutionary, In those days, St. Peters- 
burg was Russia's capital. 

Young revolutionary. In St. Petersburg, Lenin soon 
became a leader of a Marxist, or Social Democratic, rev- 
olutionary group. Lenin had the qualifications for leader- 
ship. He was highly intelligent and well educated. His 
writing was accurate, detailed, and clear. 

Czar Alexander III died in 1894, and his son, Nicholas 
II, became czar. Between April and September 1895, 
Lenin travelled to France, Germany, and Switzerland to 
contact other Marxists. In December, Lenin was arrested 
in St. Petersburg by the czar's police while preparing a 

revolutionary newspaper, The Workers’ Cause. After 
being held for questioning for more than a year, Lenin 
was exiled (expelled) to Siberia in 1897. 
Exile in Siberia did not mean imprisonment. The gov- 


ernment paid Lenin a small allowance, and he rented 
quarters in Shushenskoye near Abakan. Lenin enjoyed 
much freedom and continued his revolutionary writings, 
On July 22, 1898, Lenin married Nadezhda Konstan- 
tinovna Krupskaya (1869-1939), another exiled revolution- 
ary. The couple had no children. While in Siberia, Lenin 
wrote one of his leading works, The Development of 
Capitalism in Russia (1899). 


Revolutionary leader 


Beginnings of revolution. In 1898, while Lenin was 
in exile, anumber of secret Marxist groups in Russia 
joined and formed the Russian Social Democratic La- 
bour Party. After Lenin's exile ended in January 1900, he 
got permission from the government to leave Russia. He 
went to Germany to help found the party newspaper, 
Iskra (Spark). /skra was an illegal paper that had to be 
smuggled into Russia. The editors of /skra also pub- 
lished Zarya (Dawn), which dealt with Marxist theory. It 
was in Zarya in 1901 that Vladimir Ulyanov began using 
the name Lenin. Many revolutionaries changed their 
names to confuse the police. 

In 1902, Lenin wrote What /s to Be Done? This pam- 
phlet described his ideas on party organization. In 1903, 
the Russian Social Democratic Labour Party split into 
two groups, apparently over a dispute about member- 
ship. Lenin became the leader of the bo/shinstvo (major- 
ity), or, as this group came to be known, the Bolsheviks. 
The other group became known as the menshinstvo (mi- 
nority), or Mensheviks. 

The Bolsheviks wanted party membership limited toa 
small number of full-time revolutionaries. Lenin and his 
followers believed that for the revolution to succeed, 
trained professionals should lead the party, and the 
party should organize the proletariat (workers). The 
Mensheviks, on the other hand, wanted fewer restric- 
tions on party membership and preferred democratic 
practices to dictatorship. 

Revolt. By the early 1900s, a spirit of revolt against 
Czar Nicholas II had developed in Russia. The citizens 
wanted more political freedom, land for the peasants, 
social legislation and higher wages for the workers, 
greater representation in the government, and an end to 
the war that Russia was fighting with Japan. 

On Sunday, Jan. 22, 1905, Father George Gapon, a 
Russian Orthodox priest, organized about 200,000 peo- 
ple for a peaceful march on the Winter Palace in St. Pe- 
tersburg. The unarmed marchers planned to present 
their requests to the czar. Troops fired on the crowd 
and killed or wounded hundreds of people. This Bloody 
Sunday caused more revolutionary unrest. 

By autumn, strikes had paralysed the country. These 
troubles led the czar to grant citizens an elected parlia- 
ment and such basic rights as freedom of speech and 
the right to vote. The czar also pardoned all political ex 
iles. Lenin returned to Russia in November and called 
for a general revolt. 

A mass strike began in Moscow on December 20, and 
was followed by strikes in other cities. Soon the strike 
developed into a full-fledged revolution. By the end of 
December, the revolution was crushed. Years later, 
Lenin declared that “without the general rehearsal of 
1905, the victory of the October Revolution of 1917 
would have been impossible.” 


Outcast. From 1906 to 1908, Lenin spent most of his 
time writing revolutionary pamphlets and attending 
party congresses in England, Germany, and Sweden. 
Lenin found it too difficult to carry on revolutionary ac- 
tivities in Russia. After two years in Finland, he went to 
switzerland and then to France. His main purpose was 
to keep the Bolshevik organization together. Lenin also 
tried to further the separation between the Bolsheviks 
and the Mensheviks. He claimed that the Mensheviks 
were not real revolutionaries. 

In April 1912, in St. Petersburg, several Bolsheviks es- 
tablished Pravda (Truth), a revolutionary newspaper that 
was sold openly. To be closer to Russia, Lenin moved to 
Krakow (then in Austria-Hungary, now in Poland) and be- 
came Pravda's chief contributor. 

World War | began during the summer of 1914. Ger- 
many declared war on Russia on August 1. The Austrian 
government arranged for Lenin to go to Switzerland, 
which did not take part in the war. 

Some Russian revolutionaries wanted a Russian vic- 
tory. Others wanted peace without victory for any coun- 
try. Lenin said that he wanted Russia to lose the war be- 
cause a defeat for Russia would bring about a revolution 
in that country. The German government, which was not 
revolutionary, secretly gave financial help to Lenin's 
party. By this means, the Germans hoped to weaken the 
Russian war effort. 


The road to power 


The February Revolution. By 1917, Russia had lost 
many battles in the war. Unrest in the nation mounted, 
and food shortages were unchecked. The value of Rus- 
sian money went down. Early in March (February on the 
old Russian calendar), bread supplies ran short in Petro- 
grad (St. Petersburg). Long lines of women appeared be- 
fore the bread shops. Russian workers went on strike. 

By March 9, about 200,000 strikers were demonstrating 
in Petrograd, the capital. The soldiers refused to main- 
tain law and order. Soviets (councils) of workers and sol- 
ely had sprung up in Russia during the revolution of 

05. On March 12, 1917, a group called the Soviet of 
Workers’ and Soldiers’ Deputies was established in Pet- 
rograd. t 
s jean Nicholas Il gave up the throne on March 15, and 
a lemocratic government was established. Prince 

eorge Lvov, a Russian political leader, became prime 
seer: For a time, the Petrograd soviet shared control 
p Russia with the government. But the Bolsheviks soon 

lemanded “all power to the soviets.“ 
poe from exile. The Bolsheviks were disorgan- 
hae the time of the February Revolution. Some of 
the} wanted to accept the Lvov government and end 
ae with the Mensheviks. Others opposed both the 

government and the Mensheviks. 

oan still in Switzerland, sought to return to Russia. 
aa Germans were willing to let Lenin travel through — 
hit why on the way to Russia. But they also were afraid 
ae fe ile in Germany, he might stir up German work- 
nae ‘ts this reason, the Germans made Lenin stay inside 
Cer gle railway carriage while making the trip through 

A Lenin arrived in Petrograd on April 16, 1917. 
iyos etrograd, Lenin called for the overthrow of the 
ito ' government and for an end to Russia's participa- 

n in World War I. Lenin quickly regained leadership 
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Lenin's 


powerful speeches persuaded the Russian people to 
follow his leadership. Leon Trotsky, also a Bolshevik leader 
stands on the platform steps. 


of the Bolsheviks, but he was unable to seize control of 
the Lvov government. In July 1917, following an unsuc- 
cessful Bolshevik uprising, the government was reor- 
ganized under Alexander Kerensky. On July 19, the gov- 
ernment ordered Lenin's arrest as a German agent. Lenin 
fled to Finland. 

While living in Finland, Lenin wrote The State and 
Revolution (1917), one of his most important works, He 
told how to organize a revolution and what kind of gov- 
ernment to establish after the power had been seized. In 
September 1917, Lenin wrote to the leaders of the Bol- 
sheviks and declared that the time for speechmaking 
was over. It was time for action. “History will not forgive 
us if we do not assume power now," Lenin said. 

The October Revolution. In October 1917, Lenin re- 
turned to Petrograd. He urged the Central Committee to 
begin a revolt immediately. Kerensky’s government and 
leadership were weak. Leon Trotsky, the Bolshevik pres- 
ident of the Petrograd soviet, gained control over some 
government troops. Naval crews also agreed to support 
the revolt. The Bolsheviks decided to act. 

With little violence, the Bolsheviks seized Petrograd 
on November 7 (October 25 on the old Russian calen- 
dar). Kerensky fled. The struggle for Moscow was more 
violent than in Petrograd, but by November 15, the Bol- 
sheviks also held that city. Henceforth, the Bolsheviks 
controlled the Russian government. They had come to 
power with the help of a simple slogan: "Bread, peace, 
land.“ This slogan had little to do with the theories of 
Marx. But it had real meaning to starving families, sol- 

diers sick of war, and peasants hungry for land. 
Lenin the dictator 

an Congress of Soviets opened 
on Nov. 8, 1917, with delegates from most parts of the 
country. The congress, controlled by the Bolsheviks, ap- 
pointed a Council of People’s Commissars. Lenin was 
made chairman of the council and thus became head of 
the new Russian state. At Lenin's first appearance before 
the congress, he requested permission to ask Germany 
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for a three-month truce. He also asked for the abolition 
of private land-ownership. The congress approved both 
requests. The Bolsheviks started peace talks with Ger- 
many, and nationalized (put under government control) 
all privately owned land. 

Lenin hardly had time to begin nationalizing industry, 
banks, and private business, when he found himself 
battling to stay in power. The Russian Army had fallen 
apart, the Germans were advancing into Russia, and 
forces that opposed the Bolsheviks were gathering in 
many parts of the country. 

Lenin insisted on ending the war with Germany at any 
price. He believed that such action was necessary if the 
Bolsheviks were to stay in power. On March 3, 1918, 
Russia and Germany signed the treaty of Brest-Litovsk. 
The treaty required Russia to give up Finland, Poland, 
Bessarabia, the Ukraine, and the Baltic States—Estonia, 
Livonia (now Latvia), and Lithuania. The Germans agreed 
to allow the Russian government to continue ruling the 
rest of Russia. On March 12, Lenin moved the capital of 
Russia from Petrograd to Moscow, partly so that his 
government would be farther from German power. 
After Germany lost World War | in November 1918, the 
treaty of Brest-Litovsk became invalid. 

In 1918, at Lenin's suggestion, the Bolsheviks changed 
the name of the Russian Social Democratic Labour Party 
to the Russian Communist Party (Bolsheviks). 

Rule by terror. In December 1917, Lenin signed the 
decree that established the Cheka, a political police 
force, and set up rule by terror. People opposed to the 
Bolshevik government were imprisoned, murdered, or 
sent to the Gulag, a system of prison labour camps 
where many prisoners died. In July 1918, the Bolsheviks 
killed Czar Nicholas II and his family. Lenin described 
his dictatorship as “power, based directly upon force, 
and unrestricted by any laws.” 


On Aug. 30, 1918, after speaking to the workers at a 
Moscow factory, Lenin was shot by Dora Kaplan, a mem- 
ber of the Social Revolutionary Party. Lenin was hit by 
two bullets, but recovered in several weeks. Kaplan was 
executed. To discourage other attempts, the Bolsheviks 
executed hundreds of so-called “hostages.” 

Civil war. The revolution had spread quickly in the 
large cities of central Russia. But resistance in distant re- 
gions developed into civil war. In January 1918, Lenin 
formed the Red Army. It was named after the colour of 
the flag of the world Communist movement. The forces 
opposing the Reds became known as the Whites. The 
Whites included revolutionaries, democrats, Russian na- 
tionalists, and those who preferred the old government. 
The Whites were unable to organize effectively. By 1920, 
the Bolsheviks had won the civil war. 

The Russian economy had collapsed. Industrial out- 
put was at the vanishing point. Agricultural production 
had fallen disastrously. People in the cities were starv- 
ing. Millions of Russians had died or had fled abroad. 
But the Communist government survived. 

Even during the civil war, Lenin did not lose sight of 
his goal of Communist world revolution. In 1919, he had 
organized the Comintern to run Communist parties in all 
parts of the world. The organization also helped gain in- 
ternational support for the Bolsheviks during the civil 
war. In 1920, Lenin tried to export the revolution by mili- 
tary means by way of Poland to Central Europe. 

After the civil war, Lenin took extreme measures to 
keep control of his weakened country. In March 1921, 
he introduced a programme called the New Economic 
Policy. This programme replaced many of the socialist 
measures started at the beginning of his rule. Small 
businesses were permitted to resume limited opera- 
tions. Free retail trade was allowed again. Foreign busi- 
nesses were invited to invest in Russia. Peasants were 


Lenin's tomb, foreground, 
attracted thousands of visitors 
to Red Square in Moscow 
each day before the Commu- 
nists lost control of the Soviet 
government. The memorial 
contains a glass-covered cas- 
ket that holds Lenin's em- 
balmed body. 


allowed to sell food to private customers. Food supplies 
sent by the American Relief Administration saved hun- 
dreds of thousands of starving Russians. The commis- 
sion was headed by Herbert Hoover, who later became 
president of the United States. 

Before 1921, Lenin had asked England, France, Ger- 
many, and the United States for credit, trade, and diplo- 
matic recognition. But these nations were unwilling to 
deal with the Bolshevik government, which had refused 
to pay Russia's debts and which favoured a worldwide 
Communist revolution. By 1919, no major country main- 
tained diplomatic relations with the Russian govern- 
ment. But after the New Economic Policy was begun, 
most European states resumed diplomatic relations. 

Death, Lenin's health had been shattered by the 
strain of revolution and war. He was ill by November 
1921. In May 1922, Lenin suffered a stroke but worked 
on. Lenin was concerned about the direction that the 
revolution was taking. He challenged some basic ideas 
of the Bolshevik government. Lenin opposed the con- 
centration of power in government bureaus. He also 
feared Russian nationalism. Shortly before his stroke, he 
had appointed Joseph Stalin general secretary of the 
party. Now, Lenin had serious doubts about Stalin, who 
was reaching out for purely personal power. 
in December 1922, the Bolshevik government estab- 
lished the Union of Soviet Socialist Republics (U.S.S.R). 
That same month, Lenin suffered a second stroke. In Jan- 
uary 1923, he warned that Stalin was “too rude” and 
lacked the talents necessary for party leadership. Lenin 
wrote that he planned to remove Stalin as party secre- 
tary. On March 9, 1923, he had a third stroke and lost his 
power to speak clearly. From this time on, he required 
constant care. His illness kept him from appointing a 
new party secretary. Stalin went on to rule the Soviet 
Union as a dictator from 1929 until 1953. 

Lenin died of a brain haemorrhage on Jan. 21, 1924. 
The government preserved his body and placed it on 
display. Lenin's tomb, in Red Square, became one of the 
Soviet Union's most honoured monuments during the 
Communist era. Thousands of visitors daily passed by 
the glass-enclosed coffin to view the founder of the So- 
Viet Communist state. But in August 1991, the Commu- 
nists lost control of the Soviet government, and in De- 
cember of that year, the Soviet Union broke up into a 
number of independent states. The fall of Communism 
unleashed proposals for removing Lenin's body from 
public display. Many people favoured burying Lenin ina 
pemietery next to his mother’s grave, the spot that Lenin 

imself had requested as his final resting place. 
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Liningrad. See Saint Petersburg. 

maA John (1940-1980), was a founding member of 

aes eatles, the most popular group in the history of 

iy music. Lennon and Paul McCartney wrote most of 
€ Beatles’ music. Lennon also played rhythm guitar 
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and piano, and sang. 
Beatles songs written pri- 
marily by Lennon include 
“Help!” (1965), “All You 
Need Is Love” (1967), and “A 
Day in the Life” (1967). 

The Beatles disbanded 
in 1970, but Lennon contin- 
ued to compose and per- 
form, both as a solo artist 
and with Yoko Ono and the 
Plastic Ono Band. Ono 
married Lennon in 1969 
and was his creative part- 
ner for the rest of his life. 
Lennon became known as one of rock's leading social 
critics through such songs of idealism as “Give Peace a 
Chance’ (1969) and “Imagine” (1971). 

John Winston Lennon was born in Liverpool, England, 
and moved to the United States in 1971. In 1980, Lennon 
and Ono released Double Fantasy, his first album in five 
years. On December 8 of that year, Lennon was shot to 
death outside his New York City apartment by aman 
named Mark David Chapman. 

See also Beatles. 

Lenoir, Jean Joseph Etienne (1822-1900), a Belgian- 
born French inventor, built the first practical internal 
combustion engine in 1860. This single-cylinder engine 
resembled a steam engine, but used street-lighting gas 
for fuel and had a storage-battery ignition system. 
Lenoir's engine started more quickly and easily than a 
steam engine and was more convenient to use. About 
500 of the engines were sold. 

Lenoir used one of his one-horsepower engines to 
power a crude motor vehicle, and a two-horsepower 
engine to drive a boat. But his engines used much fuel 
and lubricating oil, and the ignition system did not work 
well. Lenoir died in poverty- 

See also Car (The petrol car); Petrol engine (Develop- 
ment). 

Le Nôtre, André (1 630-1700), a French landscape de- 
signer, created most of the famous gardens of his day. 
These included Kensington Gardens and St. James's Park 
in London; Versailles, Saint-Cloud, Fontainebleau, Vaux, 
and Chantilly gardens in France; and the Quirinal and 
the Vatican gardens in Rome. He used sculpture to 
create effects of grandeur. Le Nôtre considered the 
Chantilly garden his finest work. He was born in Paris. 
Lens is a piece of transparent material that has at least 
one curved surface. Lenses refract (bend) light rays and 
in doing so can form images of an object. The images 
may be larger, smaller, or the same size as the object it- 
self, Scientists sometimes use lenses to concentrate or 
spread a beam of light. 

Lenses are an important part of eyes. They enable the 
eyes to form sharp images of both near and distant ob- 
jects. Lenses in the form of glasses and contact lenses 
are used to correct imperfections in eyesight. They are 
also an essential part of binoculars, cameras, micro- 
scopes, projectors, telescopes, and other devices. 

Artificial lenses are made of glass, plastic, or a trans- 
parent crystal such as quartz. Quartz is used to refract 
ultraviolet rays, an invisible form of light. ; 

There are two kinds of simple lenses, converging 
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A plano-convex lens has 
one plane surface and one 
convex surface. It is used 
in certain types of slide 
projectors. 


A double-convex lens 
has two convex surfaces, It 
is used in magnifying 
glasses and microscopes. 


A concavo-convex lens 
has one convex surface of 
greater curvature than the 
concave surface. It is 
thicker in the middle and 
corrects longsightedness. 


A plano-concave lens 
has one plane surface and 
one concave surface. It is 
combined with other 
lenses for cameras, 


A double-concave lens 
has two concave surfaces. 
This type of lens is used in 
reducing glasses. 

x 


# 
A convexo-concave lens 
has one concave surface 
of greater curvature than 
the convex surface. It is 
thicker at the sides and 
corrects shortsightedness. 


Jenses and diverging lenses. They differ in the way they 
are curved and therefore in the manner in which they 
refract light. Compound lenses consist of two or more 


simple lenses fitted together. 


Converging lenses, also called positive lenses or 
convex lenses, are thicker in the middle than at the 
edges. When parallel rays of light pass through this type 
of lens, they are bent inward and meet at a point called 
the focus. The distance from the centre of the lens to the 
focus is known as the focal length. 

The size, position, and type of image produced bya 
converging lens vary according to the distance of the 
object from the lens. If an object is more than one focal 
length from the lens, an inverted rea/ image of it is 
formed on the opposite side of the lens. A real image is 
one through which light rays from an object actually 
pass and which can be focused on a screen. When an 
object is located a distance of two focal lengths from a 
converging lens, the image is the same size as the ob- 


A real image can be formed by 


y a convex lens if the object is 


more than one focal length from the lens. A real image is always 
upside down and on the opposite side of the lens. It is the same 
size as the object if the object is twice the focal length away. 


Principal 
focus 


Focal 
h length | d 


A virtual image can be formed by a convex lens, above, 
A virtual image is always right side up and on the same 
side of the lens as the object. With convex lenses, it is al- 
ways larger than the object. A concave lens can form 
only a virtual image, be/ow. With concave lenses, the vir- 
tual image is always smaller than the object. 


Virtual 


Virtual’ 4 


ject and is located a distance of two focal lengths on the 
opposite side of the lens. A smaller image of the object _ 
can be obtained by moving the object more than two “a 
focal lengths from the lens. A larger image can be pro- 
duced by placing the object between one and two focal _ 
lengths from the lens. { 
If an object is less than one focal length from the lens, 
a magnified virtual image is formed behind the object 
and is right side up. Light rays from an object do not acs 
tually pass through a virtual image, and such an image ~ 
cannot be focused on a screen. 
Diverging lenses are also called negative lenses or 
concave lenses, Diverging lenses are thicker at the 
edges than they are at the centre. Light rays passing 
through a diverging lens are bent outward. Diverging 
lenses form only virtual images. The images are always 
right side up and reduced in size. ee 
Compound lenses. Simple lenses generally produce 
aberrated (imperfect) images. These imperfections in 
image formation can be reduced through the useof — 
compound lenses. For example, diverging lenses are 
often used to correct aberrations produced by converg- 
ing lenses. See Aberration. i 
Related articles in World Book include: j 


Astigmatism Contactlens Magnifying Refraction 
Binoculars Eye glass Telescope i 
Camera Glasses Microscope 


Lens, Contact. See Contact lens. 
Lent is a religious season observed in the spring by 
Christian churches. It serves as a time of spiritual disci- ~ 
pline and renewal in preparation for Easter. Many a 
churches hold special worship services during the sea 
son. Besides attending these services, Christians ob- 
serve Lent with fasting, prayer, and self-sacrifice. 4 
Lent begins on Ash Wednesday in many churches. In 
the Eastern Catholic and Eastern Orthodox Churches, 
Lent begins on a Monday, which is sometimes called 
Pure Monday or Clean Monday. The Lenten season lasts 


approximately 40 days, excluding Sundays in Western 
churches, excluding Saturdays and Sundays in Eastern 
churches. The number 40 recalls Jesus’ 40-day fast in the 
wilderness, as described in the Gospels. Most churches 
reserve special observance of Jesus’ Passion (suffering 
and death) for the last week of Lent, called Holy Week. 

The word Lent comes from words meaning spring 
and Jong and probably refers to the lengthening of days 
as spring approaches. Lent probably grew out of the 
early Christian church's practice of baptizing people at 
the Easter Vigil, a service held on the eve of Easter. Dur- 
ing the Vigil, the church also accepted repentant Chris- 
tians back into the faith. In the weeks before Easter, can- 
didates for baptism fasted and received religious 
instruction. By the A.D. 900s, Lent had become a time of 
penance and preparation for Easter for all Christians. 
mo observance of Lent was set at 40 days in the A.D. 
600s. 

See also Ash Wednesday; Easter; Holy Week; Palm 
Sunday. 

Lenticel is a round or long swelling on the bark of 
woody stems and roots that functions as a breathing 
pore. Lenticels are formed when growth areas develop 
beneath the cork (outer layers of the bark). Each growth 
area produces a mass of new growing cells. As these 
cells enlarge, they press against and finally break the 
outer layer of the bark to form a lenticel. The cells of the 
lenticel are separated by spaces through which air 
reaches the inner parts of the stem. The rounded marks 
on horse chestnut stems and the long marks on cherry 
bark are lenticels. See also Bark. 

Lentil is an ancient food plant. It belongs to the legumi- 
nous family of plants, and grows in Egypt, southern Eu- 
rope, the United States, and western Asia. Its long fruits, 
or pods, look like those of the pea and bean. The seeds 
ofthe lentil are the part used as food. They are red- 
brown, grey, or black, and never grow more than 13 
millimetres in diameter. The lentil seeds are shaped like 
a lens, The lens itself was so named because of its simi- 
larity in appearance to a lentil seed. 

Lentil seeds have a distinct flavour and are among the 
most nutritious legumes. They are rich in protein and 
carbohydrates and are usually used to make casseroles, 
salads, and soups. As a table food, lentil seeds are very 
popular in many countries, 
including India and the 
Middle East. 

The lentil plant grows 
best in light, dry soil. Plants 
grown in too rich a soil do 
not bear many pods. The 
plant is used as fodder for 
sheep, horses, and cattle. 
The lentil, one of the first 
cultivated food plants, was 
it grown about 2200 B.C. 

ccording to Genesis 
25:34, Esau sold his birth- 
nalt for a "pottage of len- 


Scientific classification. 


The lentil bel 
‘4 longs to the pea 
family, Leguminosae ra 
aceae). It is Lens culinaris. 
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Lenz's law is a principle of physics important in the 
design of electric generators. It was developed by Hein- 
rich F. E. Lenz (1804-1865), a German-born scientist. 
Lenz's law describes the direction of flow of an electric 
current generated in a loop of wire when an external 
magnetic field passes through the loop. The current 
creates its own magnetic field. Lenz's law states that the 
current will flow around the loop in a direction such 
that its own field will oppose any change in the external 
magnetic field. Variations in the total magnetic field 
through the loop are thereby kept to a minimum. This 
means that work must be done to generate electricity. 
Thus, powerful turbines are needed to run generators 
that supply large amounts of current. But an external 
magnetic field can also be used as a “brake” to slow 
down an electric generating mechanism. 

Leo I, Saint (400?-461), was elected pope in 440. He 
was also called the Great. Leo is most famous for de- 
fending orthodox church theology and for defining 
papal authority. 

Leo was probably born in Tuscany in northern Italy. 
He exercised more day-to-day power than any previous 
pope. He devoted much of his reign to extending his 
control and authority over the bishops of Italy, Gaul, 
Spain, and North Africa. Leo worked out the Petrine the- 
ory of papal primacy (supreme authority). This theory 
states that Jesus named Saint Peter as the leader among 
the original apostles (Matt. 16: 17-19). The theory claimed 
that Peter's successors, the bishops of Rome, inherited 
Peter's authority. 

Through Leo's work at the Council of Chalcedon in 
451, basic doctrines were proclaimed about Jesus 
Christ, especially about His divine and human natures. 
These remain in force in most Christian churches. 

Leo gained much respect during his reign for per- 
suading Attila, king of the Huns, not to attack Rome in 
452. Leo also worked out an agreement with Genseric, 
leader of the Vandal tribe, that limited the force and de- 
structiveness of a Vandal attack on Rome in 455. 

Leo was a gifted and forceful writer, leaving 123 au- 
thentic letters and 96 sermons. He was not an original 
thinker, but he had a great ability to organize and ex- 
plain the thought of previous popes. 

See also Pope (The early papacy). 

Leo III, Saint (? -816), was elected pope in 795. His 
methods and personality antagonized the aristocratic 
Romans who held many offices in the papal govern- 
ment, and they organized numerous plots and rebel- 
lions against him. In 799, a gang brutally attacked Leo on 
a Roman street and he fled Rome to seek protection 
from his friend and ally, Charlemagne, king of the 
Franks. 

In November 800, Charlemagne himself went to 
Rome to investigate Leo's problems. However, by then 
no one would publicly accuse the pope of wrongdoing, 
though previously charges of simony (selling of church 
offices) and immorality had been made against him. Leo 
took an oath of innocence and Charlemagne reaffirmed 
his support. On Christmas Day, 800, Leo crowned Char- 
lemagne emperor of the Romans. ; 

Leo was born in southern Italy. As pope, he was active 
in church affairs in England and Bavaria and strongly de- 
fended the faith against heresy. Leo built and restored 
many churches in and around Rome. 
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Leo IX, Saint (1002-1054), was elected pope in 1049. 
The most significant event of his reign was the diplo- 
matic mission he sent to Constantinople in 1054. His /eg- 
ate (representative) excommunicated the patriarch of 
Constantinople, which marked the beginning of the 
schism (split) between the Western and Eastern 
churches, See Eastern Orthodox Churches (History). 

Leo was a vigorous reformer. Shortly after his elec- 
tion, he summoned a synod (council) that outlawed si- 
mony, the buying of religious offices. Simony had been 
one of the chief abuses within the church. This was the 
first of a series of reforming synods Leo held in Italy, 
France, and Germany. He issued decrees against si- 
mony, clerical marriage, and many other church prob- 
lems. His actions increased the prestige of the papacy 
(the office of the pope). 

Leo was born in Egisheim, now in France, near Col- 
mar. He was known as Bruno of Egisheim before be- 
coming pope. His feast day is April 19. 

Leo X (1475-1521) was pope during the climax of the 
Renaissance in Rome, but he also faced the beginnings 
of the Protestant Reformation. Leo was elected pope in 
1513. He was a pleasure-loving man and a patron of the 
arts, He spent lavishly on patronage for scholars, com- 
posers, and such artists as Michelangelo and Raphael. 

Leo was born in Florence, Italy. His given and family 
name was Giovanni de’ Medici. His father was the pow- 
erful Florentine leader Lorenzo de’ Medici, also called 
Lorenzo the Magnificent. During Leo's reign, France and 
Spain engaged in a long conflict for dominance of Italy. 
Leo tried to preserve papal temporal (nonreligious) 
power, maintain the independence of Florence, and ad- 
vance the interests of his family. The Reformation began 
in 1517, However, Leo was preoccupied with the cultural 
life of Rome, Italian politics, growing Ottoman power in 
the Mediterranean, and the election of a Holy Roman 
emperor in Germany. He was slow to grasp the serious- 
ness of the Protestant religious challenge. The pope's 
condemnation of Protestant leader Martin Luther in 1520 
proved too late to be effective, and the Protestant split 
from Rome became permanent. 

Leo XIII (1810-1903) was elected pope in 1878. His reign 
was the second longest in papal history. Only Pius IX 
served longer. Leo wrote many encyclicals—that is, let- 
ters to the entire Roman Catholic Church. One of the 
most famous was Rerum Novarum (1891), which upheld 
the rights of workers, 

Leo was open to new forms of government, but he 
still remained suspicious of democracy. In a letter to 
United States Catholics in 1895, he warned against see- 
ing the American separation of church and state as an 
ideal for all nations. In 1899, he addressed another letter 
to the American church condemning Americanism, a 
movement that had many followers in France and Italy, It 
was an adaptation of such American concepts as reli- 
gious liberty and the need to adjust the presentation of 
Catholic teachings to modern ideas and practices. Leo 

was born in Carpineto, Italy, near Rome. His former 
name was Gioacchino Vincenzo Pecci. 

See also Roman Catholic Church (Leo XIII). 
Leo, the Lion, is the fifth constellation of the zodiac. It 
forms a large, bright group of stars. Regulus (Alpha 
Leonis) is a bright, blue-white star, the brightest of the 
“sickle” curved line of stars, that links the head, mane 


Leo is a group of stars that forms the fifth sign of the zodiac. 
This illustration is from Poeticon Astronomical by Hyginus, pub- 
lished in 1482. 


and forelegs of the lion. Denebola is the brightest of the 
triangle of stars making up the rest of the main pattern. 
Other prominent stars iri the group are Algieba (Gamma 
Leonis), a fine, wide binary (double) star, and the vari- 
able star R Leonis. The constellation also contains four 
galaxies known as M65, M66, M95 and M96. The Sun 
passes through the constellation from mid-August to 
mid-September. 

See also Astrology; Horoscope; Zodiac. 

Leo, a constellation. See Astronomy (map: The stars 
and constellations of the Northern Hemisphere). 
Leominster (pop. 39,000) is a local government district 
in the county of Hereford and Worcester, England. It in- 
cludes the towns of Kington, Leominster, and Tenbury. 
The district, which is mainly agricultural, attracts many 
tourists to its lovely scenery. Leominster, a historic mar- 
ket town, grew around a priory, whose church still 
stands. Leominster's economic activities include egg 
grading and poultry packing. Industrial products in- 
clude polythene bags and building components. 

See also Hereford and Worcester. 

León, Ponce de.. See Ponce de León, Juan. 
Leonard, Sugar Ray (1956- ), an American boxer, 
won world professional boxing titles in five weight 
classes. Leonard won the World Boxing Council (WBC) 
welterweight title in 1979, defeating Wilfred Benitez. He 
won the World Boxing Association (WBA) junior middle- 
weight title with a victory over Ayub Kalule in 1981. 
Leonard retired from boxing after eye surgery in 1982, 
but he made a comeback and defeated Marvin Hagler 
for the WBC middleweight title in 1987. Leonard won 
both the WBC super middleweight and light heavy- 
weight titles in 1988 by defeating Donny Lalonde. 

Ray Charles Leonard was born in Wilmington, North 
Carolina. He was nicknamed “Sugar” after former boxing 
champion Sugar Ray Robinson. He first achieved promi- 
nence by winning the gold medal in the light welter- 
weight class in the 1976 Olympic Summer Games. 


‘Oil painting on wood (1503: The Louvre, Paris (GiraudonvArt Resource) 


aed da Vinci's Mona Lisa is probably the most famous 

pn ait ever painted. Its blurred outlines, graceful figure, dra- 

T c contrasts of dark and light, and overall feeling of calm are 
aracteristic of Leonardo's style. 


Leonardo da Vinci 


a da Vinci (1452-1519) was one of the great- 
Nie fh, Er and most versatile geniuses in history. He 
Fisica of the key figures of the Renaissance, a great 
His - eee that had begun in Italy in the 1300s. 
Stone rait Mona Lisa and his religious scene The Last 
Bafe rank among the most famous pictures ever 

. His scientific work includes accurate drawings 
of human anatomy. 
as aa as he is almost always called, was trained 
Sbiedd Painter. But his interests and achievements 
dered an astonishing variety of fields that are now 
tem red scientific specialisms. Leonardo studied 
optics y, Ee o Romy, botany, geology, geometry, and 
idn an he designed machines and drew plans for 

a reds of inventions. 

ee Leonardo excelled in such an amazing num- 
livers ee of human knowledge, he is often called a 
ire hist genius. However, he had little interest in litera- 
fiwe A or religion. He formulated a few scientific 
W eiard e never developed his ideas systematically. 

o was most of all an excellent observer. He con- 
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Unfinished oil painting on wood (early 15005}; 


The Louvre, Paris (Erich Lessing for Art Resource) 
The Virgin and Child with Saint Anne is arranged in a pyra- 
mid shape. Leonardo often used this arrangement. 


cerned himself with what the eye could see, rather than 
with purely abstract concepts. 


Leonardo's life 


Early career. Leonardo was probably born outside 
the village of Vinci, near Florence in central Italy. The 
name da Vinci simply means from Vinci. At that time, 
Florence and its surrounding villages and farms made 
up a nearly independent area called a city-state. Flor- 
ence was also a commercial and cultural centre. Leo- 
nardo was the illegitimate son of Ser Piero da Vinci, a 
legal specialist, and a peasant woman named Caterina. 
Ser Piero’s family raised the boy in Vinci. 

During the late 1460s, Leonardo became an appren- 
tice to Andrea del Verrocchio, a leading painter and 
sculptor in Florence. He remained with Verrocchio as an 
assistant for several years after completing his appren- 
ticeship. Verrocchio and Leonardo collaborated on the 
painting The Baptism of Christ about 1472. 

From about 1478 to 1482, Leonardo had his own stu- 
dio in Florence. During this period, he received an im- 
portant commission to paint a church altarpiece now 
known as the Adoration of the Kings. 

Years in Milan. Leonardo never finished the Adora- 
tion of the Kings because he left Florence about 1482 to 
become court artist for Ludovico Sforza, the Duke of 
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Milan. Leonardo lived in Milan until 1499. He had a vari- 
ety of duties in the duke's court. As a military engineer, 
he designed artillery and fortresses. As a civil engineer, 
he devised a system of locks for Milan's canals and de- 
signed revolving stages for pageants. As a sculptor, he 
planned a huge monument of the duke’s father mounted 
ona horse. 

About 1483, Leonardo painted the Madonna of the 
Rocks. This painting is his earliest major work that sur- 
vives in complete form. During the years he lived in 
Milan, Leonardo also created his famous wallpainting 
The Last Supper. 

Return to Florence. In 1499, the French overthrew 
Ludovico Sforza and forced him to flee Milan. Leonardo 
also left the city. He visited Mantua, where he made a fa- 
mous drawing of Isabella d'Este, the wife of the Duke of 
Mantua. He also visited Venice briefly before returning 
to Florence. 

Leonardo's paintings during his stay in Milan had 
made him famous, and the people of Florence received 
him with great respect. The early work Leonardo had 

done in Florence before he left for Milan had strongly 
influenced a number of young artists, including Sandro 
Botticelli and Piero di Cosimo. These artists had become 
the leaders of the next generation of Florentine painters. 
The work Leonardo was to create after his return to 


Florence would inspire yet another generation of artists. 


This generation included Andrea del Sarto, Michelan- 
gelo, and Raphael. 


Uffizi Gallery, Florence, italy (SCALA/Art Resource) 


Adoration of the Kings, in- 
tended as an altarpiece, was 
left unfinished after Leonardo 
worked on it in 1481 and 1482, 
The artist drew the scene in 
pen and ink. He used a tech- 
nique called /meta/ pointto 
add precise details witha 
metal rod much like a pencil. 
He also brushed on a fine 


layer of colour called a wash 
to give the scene shading and 
volume. 


When Leonardo returned, Florence was building a 
new hall for the city council. The Florentine government 
hired Leonardo and Michelangelo to decorate the walls 
of the hall with scenes of the city’s military victories. Leo- 
nardo chose the Battle of Anghiari, in which Florence 
had defeated Milan in 1440. His painting showed a cav- 
alry battle, with tense soldiers, leaping horses, and 
clouds of dust. 

In painting the Battle of Anghiari, Leonardo tried an 
experimental technique that did not work. The paint 
began to run, and he never finished the project. The 
painting no longer exists. Its general appearance is 
known from Leonardo's sketches and from copies made 
by other artists. About 1503, while working on the Battle 
of Anghiari, Leonardo painted the Mona Lisa, probably 
the most famous portrait ever painted. 

Last years. In 1513, Pope Leo X gave Leonardo rooms 
for his use in the Vatican Palace. Leonardo did little 
painting during his later years. However, about 1515, f. 
completed The Deluge, a series of drawings in which he 
Portrayed the destruction of the world in a tremendous 
flood. These drawings are the climax of Leonardo's at 
tempts to visualize the forces of life and nature. 

Renaissance rulers competed to surround themselves 
with great artists and scholars. In 1516, Francis |, the 
king of France, invited Leonardo to become ‘first painter 
and engineer and architect of the king.” He provide 
Leonardo a residence connected to the Palace of Cloux 
at Amboise, near Tours. Leonardo devoted his time to 


a anatomical drawings, drafting architectural plans, 
and designing sets for court entertainments. He died on 
May 2, 1519. 


Leonardo's works 


pepsi and scientific studies. Leonardo used 
Te ings both as a tool of scientific investigation and as 
ee i of artistic imagination. He changed for- 
area art of drawing. He made drawings in much 
Se eH dumpers than any artist before him, and he was 
ine the first artists to use sketches to work out his ar- 
ee a. architectural compositions. Drawing was indis- 
ae le to Leonardo's processes of observation, cre- 

, and invention. 
oraal sciences. Leonardo was interested in me- 
Ne el {the science of motion and force), and many of 
eas fe and designs were far ahead of their time. For 
is ana he drew plans for aircraft, including a helicop- 
bomn or a parachute. Like many Renaissance artists, 
archite o sometimes worked as an engineer or military 
chides He produced designs for a variety of war ma- 
brid , among them tanks, machine guns, and movable 

ges. 
in Te selenices Leonardo studied anatomy by dissect- 
scientifi an corpses and the bodies of animals. He made 
ibon c drawings that clarify not only the appearance 
finata tendons, and other body parts, but also their 
m n. These drawings are considered the first accu- 

portrayals of human anatomy. 
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Pen and ink over black chalk about 1513] 7e 
Windsor Castle (The Royal Collection © Her Majesty Queen Elizabeth II) 


Leonardo's scientific drawings include his famous 
study of human proportions called Vitruvian man, left, 
and an anatomical drawing of a female, above, in 
which Leonardo illustrated the body's circulatory and 
other systems. Leonardo produced more drawings 
than any artist before him. 


Leonardo tried to understand the human body as a 
mechanism. As his studies progressed, he also tried to 
understand the forces of life that animated the body. His 
drawings of anatomy, for example, extended to investi- 
gations of human reproduction and embryology and the 
circulation of the blood. None of these things were un- 
derstood at the time. His anatomical drawing of a fe- 
male, which he made about 1508, is his attempt, partly 
erroneous in detail, to illustrate the body's circulatory 
and other systems in a single image. 

Like other artists, Leonardo was interested in the pro- 
portions of the human body. He drew a famous study of 
human proportions based on the statement of the 
Roman architect Vitruvius that the “well-shaped man‘ fits 
into the perfect shapes of the square and circle. Accord- 
ing to Vitruvius, the parts of the body are related to one 
another in ratios of whole numbers, and these ratios 
should be used in the design of architecture. Leonardo's 
drawing of the Vitruvian man, done about 1487, is one 
of the most famous images in European art. 

Leonardo also worked to understand the relation be- 
tween the life of the human body and that of the larger 
world. For Leonardo, principles of proportion similar to 
those that shaped the human body also governed the 
growth of trees, the flight of birds, and the flow of 
water. When Leonardo drew the leaves of a plant, he in- 
tended the lines to show living energy responding to 
light, water, and soil. The mystery of life was the unify- 
ing theme of his work. 
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Leonardo's notebooks. Leonardo planned to write 
books on many subjects, including painting, human 
movement, and the flight of birds, but he never com- 
pleted any of them. The writings exist in partial drafts 
and fragments in notebooks. Leonardo's notebooks also 
include his scientific observations and ideas for inven- 
tions, as well as detailed drawings. Most of the note- 
books were not published until nearly 400 years after 
Leonardo's death. By the time his scientific and technical 
investigations became widely known, other people had 
come up with the same ideas. 

Paintings. For much of his life, Leonardo was inter- 
ested in optics, which is concerned with the properties 
of light. Leonardo carefully analysed such things as the 
pattern of light and shadow on a sphere before a win- 
dow. The understanding he gained from such study is 
evident in the rich effects of light, dark, and colour in 
such paintings as the Mona Lisa and The Virgin and 
Child with Saint Anne (early 1500). 

Leonardo also explored the techniques of perspec- 
tive, which painters use to create an illusion of depth on 
a flat surface. Florentine artists began to use these tech- 
niques in the early 1400. Linear perspective is based on 
the optical illusion that parallel lines seem to converge 
as they recede toward one point, called a vanishing 
point. Aerial perspective is based on the fact that light, 
shade, and colour change with an object's distance from 
the viewer. 

Early paintings. Verrocchio and Leonardo shared the 
work of painting The Baptism of Christ, which is repro- 
duced in the World Book article John the Baptist, Saint. 
Leonardo painted the left angel, the distant landscape, 
and possibly the skin of Christ. Leonardo's parts of the 
painting, with their soft shadings and shadows conceal- 
ing the edges, are an early example of the sfumato 
(smoky) quality of his paintings. Verrocchio’s figures, on 
the other hand, are defined by hard lines typical of early 
Renaissance painting. Leonardo's more graceful ap- 
proach marked the beginning of the High Renaissance 
style, which did not become popular in Italy until about 
25 years later. 

Leonardo's Adoration of the Kings exists today in an 
unfinished form, with the figures visible only as outlines 
of contrasting light and dark areas. This kind of compo- 
sition is called chiaroscuro, a word which combines the 
Italian words for /ight and dark. Chiaroscuro is charac- 
teristic of the High Renaissance style. 

The Adoration of the Kings shows three kings wor- 
shipping the newborn Christ child. Leonardo aban- 
doned the traditional treatment of this popular subject. 
Earlier versions showed the figures in profile, with the 
Virgin Mary and Jesus on one side of the painting and 
the kings on the other. To give the Holy Family more 
emphasis, Leonardo placed them in the centre, facing 
the viewer. The kings and other figures form a semicir- 
cle around Mary and Jesus. Leonardo sharply contrasted 

foreground and background. Strong light-dark contrasts 
and simple geometric forms were basic features of Leo- 
nardo’s mature style as a painter. 

In the Adoration of the Kings, Mary and the Christ 
child are arranged in a pyramid shape. Leonardo also 
used this arrangement in other paintings, including the 
Madonna of the Rocks and The Virgin and Child with 
Saint Anne. The Madonna of the Rocks is reproduced in 


the Painting article. In The Virgin and Child with Saint 
Anne, pictured with this article, the gazes of all the fig- 
ures are concentrated on one side of the pyramid, giv- 
ing it a new psychological and dramatic unity. 

The Last Supper. Leonardo finished painting The Last 
Supper about 1497. He created the famous scene ona 
wall of the dining hall in the monastery of Santa Maria 
delle Grazie. The painting shows the final meal of Jesus 
Christ and His 12 apostles. Jesus has just announced that 
one of them will betray him. The Last Supper is repro- 
duced in the article on Jesus Christ. 

When painting The Last Supper, Leonardo rejected 
the fresco technique normally used for wallpaintings. 
The technique requires an artist to mix dry pigments 
with water and brush them onto damp, freshly laid plas- 
ter. An artist who uses the fresco method must work 
quickly. But Leonardo wanted to paint slowly, to revise 
his work, and to use shadows—all of which would have 
been impossible in fresco painting. 

To solve this problem, Leonardo developed a new 
technique that involved coating the wall with a com- 
pound he had created. But the compound, which was 
supposed to hold the paint in place and protect it from 
moisture, did not work. Soon after Leonardo completed 
the picture, the paint began to flake away. The Last Sup- 
per still exists, but in poor condition, though many at- 
tempts have been made to restore it. 

Leonardo also changed the traditional arrangement of 
the figures. Christ and His apostles are usually shown in 
a line, with Judas, the betrayer, set apart in some way. 
Leonardo painted the apostles in several small groups. 
Each apostle responds in a different way to Christ's an- 
nouncement that one of them will betray Him. Jesus sits 
in the centre of the scene, apart from the other figures. 
Leonardo's composition creates a more active and cen- 
tralized design than earlier artists had achieved. The 
composition, in which the space recedes to a point be- 
hind the head of Christ, is one of the great examples of 
one-point perspective in Italian Renaissance painting. 
Leonardo used linear perspective to focus attention on 
the painting's religious and dramatic centre, the face of 
Jesus Christ. h 

Mona Lisa, shown in this article, is probably a portrait 
of the young wife of a rich Florentine silk merchant, 
Francesco del Giocondo. Mona Lisa is a shortened form 
of Madonna Lisa (my lady, Lisa). The woman is also often 
called La Gioconda, which is the feminine form of her 
husband's last name. 

The portrait shows a young woman seated ona bal- 
cony high above a landscape. Leonardo used a pyramid 
design to place the woman simply and calmly in the 
space of the painting. Her folded hands form the front 
corner of the pyramid. Her breast, neck, and face glow 
in the same light that softly models her hands. The light 
gives the variety of living surfaces to an underlying 9& 
ometry of spheres and circles, which includes the arc 0 
her famous smile. 

Behind the figure, a vast landscape recedes to icy 
mountains. Winding paths and a distant bridge give only 
the slightest indications of human presence. The land- 
scape reflects Leonardo's studies of geology. He was 
one of the first people to grasp that geological time 'S 
revealed in rock layers and to understand such proc- 
esses as erosion. 


Red chalk (about 1514); Biblioteca Reale, Turin, Italy (SCALA/Art Resource) 
Leonardo's self-portrait was drawn when he was about 60 
years old. It is the only existing likeness of the artist. 


Leonardo's importance 


Leonardo had one of the greatest scientific minds of 
the Italian Renaissance. He wanted to know the work- 
ings of what he saw in nature. Many of his inventions 
and scientific ideas were centuries ahead of his time. 
For example, he was the first person to study the flight 
of birds scientifically. 

Leonardo's importance to art was even greater than 
his importance to science. He had a strong influence on 
many leading artists, including Raphael and Michelan- 
Hi Leonardo's balanced compositions and idealized 
Kai became standard features of later Renaissance 
S ainters also tried to imitate Leonardo's knowledge 
of perspective and anatomy, and his accurate observa- 
tions of nature. 
of What most impresses people today is the wide range 
hee s talent and achievements. He turned his at- 
venti n to many subjects and mastered nearly all. His in- 

veness, versatility, and wide-ranging intellectual cu- 


one have made Leonardo a symbol of the Renaissance 


Related articles in World Book include: 


Aerodynamics (Pioneers of Painting (The Renaissance) 
Aer Todynamics) Parachute (picture: Leonardo 
e ie lane (picture: An da Vinci) 
Heart design) Renaissance (The fine arts; 
da Meee Leonardo picture: The drawings of 
ma Leonardo da Vinci) 


Helicopter ( 
Early designs 
and experiments) i 
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Leoncavallo, Ruggiero (1858-1919), was an Italian 
opera composer. He is best known for his two-act 
Pagliacci (1892). This opera is a violent tragedy about a 
group of travelling players in Italy. Its melodramatic 
form of realism is called verismo. Leoncavallo was in- 
spired to write the opera by the success of Pietro Ma- 
scagni's one-act verismo opera, Cavalleria Rusticana 
(1890). The two works are usually performed together. 

Leoncavallo was born in Naples, and studied music 
there. He met Richard Wagner in 1876, and decided to 
imitate the German composer by becoming an opera 
composer and writing his own texts. Leoncavallo wrote 
many operas, but none of his other works matched the 
success of Pagliacci. 

See also Opera (Verismo opera; The opera repertoire 
(Pagliacci, I). 

Leonidas I ( ? -480 B.C) was a king of ancient Sparta. 
Little is known about his life, but his heroic death at 
Thermopylae is one of the most famous episodes in his- 
tory (see Thermopylae). 

Leonidas became king of Sparta about 488 B.C. The 
Persian king, Xerxes, invaded Greece in 480 B.C., with a 
large army. Leonidas, with an army of about 6,000 
Greeks, tried to stop the Persians at Thermopylae, a nar- 
row pass between mountains and sea. The Greeks held 
the pass for two days. Then the Persians found a new 
path over the mountains and threatened the Greeks 
from the rear. Leonidas sent most of the Greeks to safety 
in southern Greece, and tried to hold off the Persians 
with about 300 Spartans and 1,100 other Greeks. He and 
most of these soldiers were killed. 

Leonids are meteors that seem to come from the con- 
stellation Leo. The meteoroids (chunks of matter in 
space) that cause the Leonids travel around the sun in an 
orbit that the earth crosses about November 17 each 
year. They become visible when they enter the earth's at- 
mosphere. In most years, few Leonids are seen. How- 
ever, heavy Leonid meteor showers occur every 33 
years when the earth passes through the thickest part of 
the meteoroid swarm. The next heavy Leonid shower is 
expected to occur in 1999. 

Leopard is a large member of the cat family. It is the 
third largest cat of the Eastern Hemisphere. Only the 
lion and tiger are larger. Leopards live in Africa as far 
north as the Sahara, and in Asia from Turkey to Korea 
and Java. 

Leopards are graceful, alert, and cunning. They aver- 
age 70 centimetres high at the shoulder and 2.5 metres 
long. But a big male may measure almost 2.8 metres 
from nose to tail and weigh from 45 to 75 kilograms. A 
big female may weigh about 35 kilograms. Leopards 
bear two, three, or four young in a litter. 

The coat of most leopards is light tan with many 
dense black spots. The tail has dark rings around it. All 
leopards are much alike, but those that live in forests 

tlive on open plains and desert 


are darker than those thai 
scrub. The black leopard is so dark that the spots are 


hard to see. The whole animal looks black. Black leop- 
ards are often called panthers. Albinos are much rarer 
than the black variety, which is found in Malaysia, Java, 
and India. 
These fierce animals eat meat and hunt their prey. 
They feed on such animals as monkeys, antelope, munt- 
jacs, jackals, peacocks, snakes, sheep, goats, and dogs. 
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The powerful and graceful leopard lives both on the ground and in 
trees. On the ground, this skilful hunter blends in with the surroundings, 
above, as it stalks its prey. After making a kill, a leopard may drag the animal 


up a tree, right, and store the prey there until it is hungry. 


In Africa, they even kill the big porcupines that have 
quills 30 centimetres or more in length. 

Leopards seldom attack human beings. However, 
once they discover that people are easy victims, leop- 
ards may become more dangerous than tigers or lions. 
Leopards are good climbers and spend part of their 
time in trees. They are unbelievably strong. Carcasses of 
prey weighing from 35 to 68 kilograms have been found 
in trees 4 to 6 metres above the ground where a leopard 
had carried them. 

So many leopards have been killed for their fur that 
the animals have become rare in many places. Several 
subspecies face possible extinction. Many countries 
have signed treaties forbidding trade in leopard skins. 

Scientific classification. The leopard belongs to the cat 
family, Felidae. It is Panthera pardus. 

See also Cat; Snow leopard. 

Leopard frog. See Frog (Kinds of frogs; picture). 
Leopardi, Giacomo (1798-1837), was an Italian lyric 
poet. He was sickly and physically deformed, and felt 
lonely and unloved despite the brilliance of his career. 
His poems are sensitive expressions of the despair he 
found in living. However, the hopeless tone in his poetry 
is always softened by hope in the future and an underly- 
ing love of life. 

Leopardi’s verse collections include /dy/s (1825) and 
Songs (1836). His other important work is Le operette 

morali (Moral Essays, 1824-1832). In this series of essays, 
he reinterpreted historical figures and ancient myths 
and legends to show their timeless meaning, 

Leopardi was born in Recanati. By the age of 16, he 
had mastered several languages and was writing schol- 
arly essays as well as poetry. 

See also Italian literature (Romanticism). 

Leopold was the name of three kings of Belgium. 
Leopold I (1831-1865) became the first king of Bel- 
gium after the nation achieved independence from the 

Netherlands in 1830. 


Leopold Il (1865-1909) succeeded his father, Leopold 
I, in 1865. He acted independently of the Belgian govern- 
ment to establish the Congo Free State (now Zaire), a 
colony in central Africa. 

Leopold Ill (1934-1951) succeeded his father, Albert], 
in 1934. As commander in chief of Belgium's armed 
forces, Leopold surrendered to the invading German 
army at the start of World War II (1939-1945). His surren- 
der aroused controversy, leading to his abdication in 
1951. 

See also Belgium. 

Leopold, Aldo (1886-1948), an American naturalist, 
won international fame as an authority on wildlife con- 
servation. He was a pioneer in applying the principles of 
ecology to wildlife management. Leopold, an enthusias- 
tic outdoorsman, believed that people should enjoy wil- 
derness areas as places for recreation. 

Leopold wrote a number of books and articles about 
conservation. His textbook Game Management (1933) is 
considered a classic. A Sand County Almanac (1949) and 
Round River (1953) include many of Leopold's philo- 
sophic essays on conservation. These essays stress the 
need for wilderness areas. 

Leopold was born in Burlington, lowa. He graduated 
from Yale University in 1908 and earned a Master of For- 
estry degree there the next year. Leopold worked for the 
US. Forest Service from 1909 to 1927. In 1933, he be- 
came a professor at the University of Wisconsin. 
Léopoldville. See Kinshasa. 7 
Lepanto, Battle of. See Navy (Famous sea battles): 
Turkey (The start of the Ottoman decline); Cervantes, 
Miguel de. 7 
Lepidoptera. See Insect (table, pictures: Order Lepr 
doptera). 

Leprechaun. See Fairy. on 
Leprosy, also called Hansen's disease, is a chronic E 
fectious disease. It primarily affects the skin; the muco™ 
membranes, especially those in the nose; and the pe- 


erium leprae, a rod-shaped 
m, causes leprosy. Many appear 


microscopic view. rosy. 


ipheral nervous system, which includes nerves that 
nnect the spinal cord to the muscles. In advanced 
Cases of the disease, the eyes, liver, spleen, muscles, 
and bone marrow can also be affected. Leprosy is not 
ee However, patients with untreated or neg- 
F infections may develop crippli iti 
o pA y p crippling deformities of 
P Through the years, people with leprosy have been the 
prims of fear and prejudice, largely because of the de- 
rmities associated with the disease. In many societies, 
people with leprosy have been made outcasts from their 
communities. 
pane a Leprosy results from infection by a rod- 
a acterium called Mycobacterium leprae, some- 
ae nown as Hansen's bacillus. The Norwegian doc- 
tc eet Armauer Hansen first observed M. leprae 
a in tissue specimens from leprosy patients in 
e following year, he proposed that the bacteria 
Caused leprosy. 
ed infection occurs primarily in human beings. 
is acteria also have been found in armadillos, 
a ad and mangabey monkeys. Researchers do 
i exactly how the bacteria are transmitted. Most 
halin th Suggests that people become infected by in- 
edi g the bacteria. However, some cases have report- 
ea from skin-to-skin contact. 
ms. Most people who are ex| osed to M. le- 
hed infection and develop imi after this ex- 
ESA nly a few actually develop the disease. Symp- 
infection” typically appear three to five years after 


ta symptoms of leprosy include white or red- 
ng in he esof skin, called skin lesions; the loss of feel- 
May als e skin lesions; and thickened nerves. The skin 
on ath, thicken, and dark nodules (lumps) may appear 
nerves ie Parts of the body. If the disease is not treated, 
ness in a become severely damaged, causing weak- 
toes may q hands and feet. As a result, the fingers and 
ay curl inward. If M. /eprae enter the eyes, a pain- 


Skin lesions (white or reddish patches 
of skin) are a common symptom of lep- 
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Nerve damage from leprosy can 
weaken hand muscles, making fingers 
curl inward. 


ful inflammation called /ritis can occur. In severe cases, 
the bacteria can cause blindness. 

There are two main forms of leprosy: (1) tuberculoid 
and (2) lepromatous. Most patients with the tuberculoid 
form have only one or a few lesions with few, if any, M. 
leprae detectable in the tissue. Most patients with the le- 
promatous form have multiple lesions containing bil- 
lions of bacteria per gram of tissue. 

Treatment. No effective, reliable vaccine to prevent 
leprosy has been developed. However, certain drugs 
can halt the progression of leprosy and can rapidly 
make the patient noninfectious. The sulpha drug dap- 
sone has served as the chief medicine used to treat lep- 
rosy since the late 1940's. However, by the early 1980's, 
an alarming number of leprosy cases resistant to dap- 
sone therapy had occurred. 

To combat the dapsone-resistant bacteria, doctors 
treat patients with combinations of two or three drugs. 
Patients with few lesions and few bacteria per lesion are 
treated for six months with both dapsone and the antibi- 
otic rifampin. Patients who have many lesions or many 
bacteria per lesion are treated for two years with dap- 
sone, rifampin, and another drug, clofazimine. 

More than 14 billion people live in areas where lep- 
rosy is endemic (regularly found). Consequently, in addi- 
tion to treatment of individual cases, public health meas- 
ures are needed to combat the disease. For centuries, 
public health programmes consisted of simply isolating 
patients and confining them to hospitals called /eprosar- 
jums. This approach probably had little effect on the 
spread of the disease and did little good for the patient. 
Italso did nothing to remove the fear and prejudice sur- 
rounding leprosy, which still hinder relief efforts in 
many parts of the world today. 

Modern control programmes have a twofold empha- 
sis. They stress (1) community-based screening to detect 
cases of leprosy and (2) educating the community about 
the disease. Early detection and treatment can halt trans- 
mission of M. /eprae in the community and can greatly 
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reduce development of the disabilities associated with 
the disease. As a result, many screening programmes in- 
clude the medical examination of everyone in a school 
or community and drug therapy for all who are infected. 
Education of the community concentrates on reducing 
the fear of leprosy and encouraging infected individuals 
to seek treatment. 

History. Historians do not know where or when lep- 
rosy originated, The word /eprosy appears in the Bible, 
but probably refers to a number of skin diseases, and 
not to leprosy alone. The first accurate description of 
leprosy appeared before A.D. 300 in the writings of the 
Indian physician Sushruta. 

Leprosy entered Europe in the 400s B.C. Some histori- 
ans think it may have been introduced by the troops of 
the Persian ruler Xerxes as they invaded Greece in the 
400's B.C. The disease spread slowly through the Medi- 
terranean and then to the rest of Europe. 

Leprosy reached epidemic proportions in western Eu- 
rope in the A.D. 1100's and 1200s. It then gradually dis- 
appeared from Europe as living conditions and nutrition 
improved there. However, the disease persisted in Nor- 
way until the late 1800s. In the Western Hemisphere, 
leprosy was unknown until the arrival of European ex- 
plorers and settlers. 

Today, leprosy afflicts 5 million to 6 million people 
worldwide. It is endemic in tropical or subtropical re- 
gions, including Africa, Central and South America, 
India, and Southeast Asia. Small pockets of the disease 
can also be found in southern Europe. 

See also Damien de Veuster, Joseph. 

Lepton is one of the three major families of elementary 
particles. The other families are quarks and bosons. 
Most physicists believe leptons are fundamental units of 
matter—that is, the particles do not consist of smaller 
units. 

Physicists have identified six types of leptons—e/ec- 
trons, muons, taus, and three kinds of neutrinos. Elec- 
trons, muons, and taus have a negative electric charge. 
Muons and taus have a much larger mass than that of 
electrons. A muon is about 207 times as heavy as an 
electron, and a tau is 3,490 times as heavy. No difference 
has been found between electrons, muons, and taus 
other than their mass. The three kinds of neutrinos have 
no electric charge. They are called e/ectron-, mu-, and 
tau-neutrinos because each is associated with one type 
of charged lepton. Their mass has so far proved to be 
too small to measure. 

All leptons have antimatter counterparts called an- 
tileptons. Antileptons have the same mass as leptons, 
but all other properties are reversed. Because neutrinos 
have no charge, their antiparticles also are neutral. 

Muons and taus are unstable particles, and so they 
decay (break down) into lighter particles. A muon de- 
cays into an electron, a mu-neutrino, and an electron- 
antineutrino in about 2 millionths of a second. The life- 
time of a tau is less than 2 trillionths of a second. A tau, 
because of its large mass, can decay into many different 

combinations of lighter particles. 

See also Antimatter; Muon; Neutrino; Particle phys- 

ics. 

Lerner, Alan Jay (1918-1986), was one of the greatest 
lyricists of the American musical theatre. His best lyrics 
display a wit and literacy rare in musical theatre. Lerner's 


most memorable work was done with Vienna-born com- 
poser Frederick Loewe. They first teamed up in 1942, 
and their greatest success was the musical comedy My 
Fair Lady (1956). They also created the hit musicals Briga- 
doon (1947), Paint Your Wagon (1951), and Camelot 
(1960), as well as the film musical Gigi (1958). Lerner and 
Loewe won Academy Awards for the title song, and Ler- 
ner won an Academy Award for the film's screenplay. 

Lerner collaborated with composers Kurt Weill on 
Love Life (1948), Burton Lane on On a Clear Day You Can 
See Forever (1965), and André Previn on Coco (1969). In 
addition to lyrics, Lerner wrote the /ibretto (dialogue) for 
many of his musicals. He won an Academy Award in 
1951 for writing the screenplay for An American in Paris, 
Lerner was born in New York City. 

Lesage, Alain René (1668-1747), was a French novel- 
ist and dramatist. He first practised law, but left this ca- 
reer to become a writer. He was among the first to earn 
his living by writing. Lesage’s novel, Gi/ Blas (1715-1735), 
is a witty satire set in Spain. The story is told in the first 
person by Gil Blas, who learns to his sorrow that life can 
be harsh when one has to make one’s own way without 
help. His innocence and vanity make him an easy victim. 
Lesage was born in Sarzeau, France. 

Lesbos, also spelled Lesvos, is a mountainous Greek 
island in the Aegean Sea. It covers 2,154 square kilome- 
tres and has about 104,000 people. Mitilini (also spelled 
Mytilene) is its largest city. The entire island is some- 
times called Mitilini. The economy of Lesbos is centred 
around agriculture. The island produces olives, olive oil, 
grapes, and tobacco. Other economic activities include 
tourism, soapmaking, and the quarrying of marble. 

A local legend says that Lesbos’ people descend from 
the mythological Greek warrior Agamemnon. According 
to the legend, Agamemnon conquered Lesbos in the 
Trojan War, which probably took place in the 1200s BC 
From the late 1100's to the 900's B.C., many Aeolians 
from mainland Greece moved to Lesbos. Lesbos was a 
major cultural centre from about 600 B.C. to the end of 
the Golden Age of Greece in 431 B.C. It was the home of 
the poet Sappho (see Sappho). Turks controlled Lesbos 
from 1462 until Greece annexed it in 1913. 
Lesch-Nyhan syndrome is a rare hereditary disease 
that can cause mental retardation. Lesch-Nyhan syn- 
drome results from a deficiency of hypoxanthine- 
guanine phosphoribosyI transferase, an enzyme found 
in all body cells. This enzyme is normally present in pa 
ticularly high levels in the basal ganglia of the brain. The 
basal ganglia help control unconscious body move- 
ments. In addition to mental retardation, symptoms of 
Lesch-Nyhan syndrome include uncontrollable move- 
ments and a tendency toward self-mutilation. 

Patients inherit the syndrome through a defective 
gene on the X chromosome, one of the two chromo- 
somes that determine sex. Males have one X chromo 
some and one Y chromosome, and females have two 
chromosomes. A male who inherits the defective gene 
will develop the disease. But a female develops the dis- 
ease only when the defective gene occurs on both X 
chromosomes. A female who carries the defective or 
can transmit the defect to her children. Boys who inher! 
it usually die around the age of puberty. aa 

Lesch-Nyhan syndrome cannot be cured or effectively 
treated. The disease was first described in 1964 by wit 


liam Nyhan, an American professor of medicine, and 
one of his students, Michael Lesch. 

Leslie is the name of the first family to establish prop- 
erties on the Darling Downs of Queensland, Australia. 

Patrick Leslie (181 5-1881) was born in Scotland. He 
went to Australia in May 1835, and studied farming and 
grazing methods with the Macarthur family at Camden, 
New South Wales. He also bred stud racehorses. Patrick 
married Catherine Macarthur in 1840. He went to New 
Zealand in about 1870 and had a property in the Wai- 
kato region. He returned to Australia in 1879. 

Walter Leslie and George Leslie, Patrick's brothers, 
joined him in January 1840. The brothers tried many ex- 
periments, including cotton growing and the introduc- 
tion of South American llamas. 

Leslie, Sir Shane (1885-1971), a British author, wrote 
poetry, novels, biographies, and works on historical 
subjects. His biographies and historical works are 

known for their learning, understanding, and sense of 
humour. Among these works are The Life of Cardinal 
Manning (1922), George the Fourth (1926), and The Skull 
of Swift (1928). Leslie's poetry includes The Epic of Jut- 
land (1930) and Poems and Ballads (1933). His novels in- 
clude The Oppidan (1922) and Doomsland (1923). John 
Randolph Shane Leslie was born in London. 

Lesotho is a rugged, mountainous country that is com- 
pletely surrounded by the Republic of South Africa. It 
lies about 320 kilometres inland from the Indian Ocean. 
Lesotho is sometimes called the Switzerland of South- 
ern Africa because of its beautiful mountain scenery. But 
itis a poor country, with little industry. Many of the peo- 
ple of Lesotho go to South Africa to find jobs. 

Lesotho was formerly governed by the United King- 
dom as the protectorate of Basutoland. It became inde- 
percent in 1966. Maseru is the capital of Lesotho and 

e country's largest town (see Maseru). 

ooo Lesotho is a constitutional monarchy. A 
H is the head of state. However, the king has no offi- 

3 power. A prime minister and a cabinet carry out the 
aaa of the government. Lesotho’s parliament con- 
ape National Assembly and a Senate. The people 
nae He 65 members of the Assembly. The Senate con- 
à of 22 local chiefs and 10 other members who are 
fer by the prime minister. The prime minister is 
ates of the party that wins a majority of seats in the 
aati Assembly. The prime minister appoints cabinet 
ha ss Lesotho is divided into 10 administrative dis- 
fsa or purposes of local government. Each district is 

R ed by a district secretary. 

z ire For Lesotho's total population, see the Facts 
me table with this article. Most of the people of Le- 
took aS Basotho (also spelled Basuto). Many rear live- 
often c grow food crops. The wealth of a family is 
Bagath A eh by the number of cattle it owns. Most 
a a ive in villages of fewer than 250 people. Family 
ee uild their huts around a cattle kraa/ (pen) with 
fate ee separating each group. Traditional huts 
often ud or turf walls with thatched roofs. The Basotho 
Walle pein designs in bright colours on the doors and 
of ie ealthy Basotho live in stone houses with roofs 
Wee r tile. Each village has a khotla (meeting place) 

The He discuss village business. 

vill ‘asotho grow crops on the land surrounding the 
ges. All land is owned in common by the people, 
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Lesotho 


Other city or town 


Elevation above sea level 


150 175 200 Kilometres 


and local chiefs assign the land to the people. The 
women do most of the heavy work on the farms and in 
the homes. They hoe and weed the land, harvest the 
crops, and build the houses. The men plough the land 
and look after the sheep, cattle, and goats. From the 
time they are 5 or 6 years old, boys herd livestock. On 
farms in the western plains, they return home with their 
herds every night. In the eastern highland areas, boys 
often spend months away from home, moving their 
flocks and herds in search of fresh pasture. 

Maize, sorghum, milk, and vegetables are the chief 
foods. The women brew sorghum beer. In the 1800's, 
the Basotho wore clothes made from animal skins. Most 
of them now wear Western clothes, but they often wrap 
themselves in multicoloured blankets to keep warm. 

English and Sesotho, a Bantu language, are the coun- 
trys two official languages. The traditional religions of 
the people are based on ancestor worship (see Ances- 
tor worship). But more than 80 percent of Lesotho's peo- 

le now are Christians. 

About 75 per cent of the children in Lesotho attend 
primary school, and about 65 per cent of the adults can 
read and write. About two-thirds of all schoolchildren 
are girls, because many boys spend their youth herding 
livestock. Missionaries run most of the schools. Le- 
sotho’s national university is in Roma. 

Land. Most of Lesotho is mountainous. The Drakens- 
berg, a mountain range, rises to over 3,400 metres 
above sea level in the east. The Maloti Mountains, a part 
of the Drakensberg, cover much of central Lesotho. The 
only plains lie in the west. The Orange River rises in 
northeastern Lesotho (see Orange River). 

Most of Lesotho has a mild, moist climate, because 
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Facts in brief about Lesotho 


Capital: Maseru, 

Official languages: English and Sesotho. 

Official name: Kingdom of Lesotho. 

Area: 30,355 km?. 

Population: Estimated 1996 population—2,025,000; density, 67 
people per km?; distribution, 80 per cent tural, 20 per cent 
urban. 1986 census—1,447,000; Estimated 2001 population— 
2,286,000. 

Chief products: Agricu/ture—beans, cattle, goats, maize, mo- 
hair, peas, sheep, sorghum, wheat, wool. 

Flag: The flag has diagonal stripes of white, blue, and green. A 
shield that is part of the country's coat of arms appears in the 
upper left. The flag was adopted in 1987. See Flag (picture: 
Flags of Africa). 

Money: Currency unit-loti. One loti=100 lisente. 

National anthem: "Lesotho Fatse La Bo-Ntata Rona’ ("Lesotho 
Our Fatherland’), 


most of the country lies more than 1,500 metres above 
sea level, Annual rainfall averages 70 centimetres and 
most of it falls between October and April. Tempera- 
tures in the western plains range from 32° C in summer 
to —7° C in winter. In the highlands, temperatures often 
fall below freezing in the winter. 

Economy. The most important economic activity 
within Lesotho is rearing cattle, goats, and sheep. Farm- 
ers grow asparagus, beans, maize, peas, sorghum, and 
wheat. The best farming land lies in the western plains, 
where about two-thirds of the people live. Over- 
cultivation and overgrazing have damaged Lesotho's 
soil. Lesotho manufactures clothing, textiles, and furni- 
ture and processes some agricultural products. The 
country has diamond deposits. However, diamond min- 
ing was discontinued in the early 1980's because of a 
worldwide slump in the price of diamonds. 

Lesotho does not have enough jobs for its people. At 
any one time, about half of all the men are working in 
South Africa in mines, factories, farms, or households. 
Generally, they work on contracts that last from several 
months to two years. The money that these migrant la- 
bourers earn in South Africa is vital to Lesotho's econ- 
omy. The migrant labour is the country's most important 
economic activity. The law provides that 60 per cent of 


each migrant worker's wages must be deposited in the 
government-owned Lesotho Bank. The worker's family 

may withdraw half of the deposited funds, but the other 
half must stay in the bank until the worker returns from 
South Africa. This system enables the government to in- 
vest some of the funds in development projects. 

Most of the country’s roads lie in the western plains, 
In the highland areas, the Basotho travel on hardy po- 
nies and horses along winding trails. 

History. Tribal wars swept over southern Africa in i 
the late 1700's and early 1800's. Tribes were almost com 
pletely wiped out and their homes were destroyed. 
Some of the victims of this fighting fled into the high E 
lands of what is now Lesotho. There they were given © 
protection by an African chief named Moshoeshoe. Het 
built a stronghold on a hill called Thaba Bosiu (Moun 4 
tain of Night), about 24 kilometres from where Maseru 
now stands. By 1824, he had about 21,000 followers. He 
united them into the Basotho nation. 

Later, British and Boer settlers tried unsuccessfully 
defeat the Basotho (see Boers). From 1856 to 1868, the 
Basotho were at war with Boer settlers. In 1868, Mo- 
shoeshoe asked Britain for protection. Britain estab- 
lished the protectorate of Basutoland, and Moshoeshoe 
and his people became British subjects. Moshoeshoe 3 
died in 1870, and in 1871 the territory was placed under 
the rule of the British Cape Colony, which is now part off 
South Africa. The government of the British Cape Col- 
ony tried to disarm the Basotho, but the Basotho fought 
off the Cape's soldiers. In 1884, Basutoland was reestab- 
lished as a British protectorate. A British colonial admin 
istrator governed the protectorate. Whites were forbid: 
den to acquire land in the protectorate. 

The Constitution, drawn up in 1960 and revised in 
1964, was a major step toward self-government. The first 
general election under this Constitution was held in 
1965. The Basutoland National Party (BNP) won 31 ofthe 
then 60 seats in the National Assembly, and Chief Lea- 
bua Jonathan, the BNP leader, became prime minister. 
Paramount Chief Motlotlehi Moshoeshoe II, great- 
grandson of Moshoeshoe, became king. In 1966, the 
protectorate of Basutoland became the independent 
kingdom of Lesotho. 


Lesotho’s capital, Maseru, 
lies near the northwestern 
border of the country. The na 
tional coat of arms is dis- A 
played on a pole, upper tigi 
corner, on the main street" 
the city. Only about a fifth of 
Lesotho's people live in U 
areas. 


Asmall Lesotho village lies in a mountain valley east of the 
capital, Maseru. Most of the houses have mud or turf walls and 
thatched roofs. 


During a general election in 1970, early vote returns 
showed that the BNP would not keep its parliamentary 
majority. Chief Jonathan then suspended the Constitu- 
tion and elections. He continued to rule Lesotho as 
prime minister. In 1986, military leaders overthrew Chief 
Jonathan and took control of the government. Major 
General Justin Lekhanya became head of the military 
government. In 1990, the government deposed King 
Moshoeshoe IL It installed Moshoeshoe's son as King 
Letsie III. In 1991, rival military leaders forced Lekhanya 
to leave office. General Elias Ramaema became head of 
the government. In free general elections held in 1993, 
the Basotho Congress Party (BCP) won all 65 seats in the 
National Assembly. Ntsu Mokhehle, the BCP leader, be- 
came prime minister. The new government stripped all 
Power from the king, allowing him to retain a ceremo- 
nial role only. 
ain pas unconstitutional move in 1994, King Letsie III 
i ved Lesotho's parliament and set up a provisional 
Hi ncil to govern in its place. Chairman of the council, 

ae Phoofolo, said their priorities were to amend the 
stitution and reinstate Moshoeshoe as a full consti- 
tutional monarch. 
ieee is the name of a group of herbs and shrub- 
ita fe ants. It grows in Asia, Australia, and North Amer- 
x espedeza shrubs are called bush clover. The leaves 
pe e smooth edges and three leaflets. The plant's small 

‘a-shaped flowers grow in clusters. The fruit is a short 
Pod with one seed. 
ily, ae classification. Lespedeza belongs to the pea fam- 

į minosae (Fabaceae). Japan clover is Lespedeza striata. 
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Lessing, Doris (1919- _), is an English writer noted 
mainly for her novels. Her fiction shows a deep concern 
for moral, political, and psychological attitudes and for 
the woman's role in modern society. 

Lessing was born in Kermanshah, Persia (now Bakhta- 
ran, Iran), and grew up in Southern Rhodesia (now Zim- 
babwe). She moved to England in 1949. The Grass Is 
Singing (1950), and her series of semiautobiographical 
novels, The Children of Violence (1952-1969), describe 
the difficulties of white women living in Africa and ex- 
plore the problems of left-wing anticolonialists. 

Lessing's most famous novel is the feminist political 
classic, The Golden Notebook (1962). This book de- 
scribes the anxiety and confusion that a woman encoun- 
ters in the modern world. In The Summer Before the 
Dark (1973), Lessing explored the subject of middle age. 
Aseries of philosophical science-fiction novels called 
Canopus in Argos: Archives began with Shikasta (1979). 

Lessing has also written a horror novel, The Fifth 
Child (1988), as well as plays, poems, and short stories. 
Lessing, Gotthold Ephraim (1729-1781), was a Ger- 
man playwright, critic, and philosopher. He is often con- 
sidered the father of modern German literature. Lessing 
helped free German writing from neoclassical French 
influences. He turned the attention of German writers to 
English literature, especially the works of Shakespeare. 

Lessing introduced English middle-class tragedy into 
Germany with his dramas Miss Sara Sampson (1755) and 
Emilia Galotti (1772). His play Minna von Barnhelm (1767) 
is one of the greatest German comedies. It influenced 
German popular theatre throughout the 1800s. 

While serving as a theatre critic in Hamburg, Lessing 
wrote The Hamburg Dramaturgy (1767-1769). In this se- 
ries of essays, Lessing discussed the drama of his time 
in relation to Aristotle's principles for tragedy. In his 
essay Laoko6n (1766), Lessing discussed the relationship 
between poetry and painting. The essay is basic to clas- 
sical German ideas of beauty. 


have clusters of small red flowers. 
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Lessing was the first German playwright to put a sym- 
pathetic Jew on stage in The Jews (1749). His final drama, 
Nathan the Wise (1779), is his testament on religious tol- 
erance. His Education of the Human Race (1780), an 
essay on the philosophy of history, also pleads for toler- 
ance, Lessing was born in Saxony. 

See also German literature (The Enlightenment). 

Le Sueur, Pierre (1657?-1705?), a French explorer and 
trader, helped open up the upper Mississippi River Val- 
ley. He went to Canada in about 1679 and became an In- 
dian trader. He persuaded the Sioux and Chippewa 
tribes to keep peace, and in 1695 took chiefs from these 
tribes to Montreal on a peace mission. During this pe- 
riod, he built Fort Le Sueur in what is now the American 
state of Minnesota. Later, he explored the Mississippi. 
He built Fort 'Huillier in 1700. Le Sueur was born in Ar- 
tois, France. 

Lethe was one of five rivers in the Underworld in 
Greek and Roman mythology. These rivers served as a 
boundary between the land of the living and the land of 
the dead. Lethe is a Greek word meaning forgetfulness. 
Drinking from Lethe caused the souls of the dead to for- 
get what happened to them on earth. Those souls that 
were to be reincarnated—that is, reborn in new 
bodies—drank from Lethe to forget their former lives 
and their existence in the Underworld. Many poets have 
used Lethe as a symbol of forgetfulness or of a deathlike 
sleep. See also Hades. 

Leto. See Artemis; Niobe. 

Letter. See Alphabet; Letter writing. 

Letter of credit is issued by a bank, permitting an in- 
dividual, a business firm, or a designated party to draw 
up to a stated amount of money on that bank. It often is 
used by companies to finance the movement of goods 
between countries. It is also used by travellers. 

A person or business firm may obtain a letter of 
credit by depositing funds with a bank. The bank issues 
the letter, which states the terms under which money 
can be withdrawn. The original or designated letter 
holder can obtain money by presenting the letter to an- 
other bank and making out a draft (order to pay). The let- 
ter may be addressed to one bank, or it may be a circu- 
Jar letter, which is good almost anywhere in the world. If 
the bank is in another country, the holder receives the 
money in the currency of that country. Money not with- 
drawn is refunded to the depositor. 

Letter writing is a way of communicating a message 
in written words. People write letters for both business 
and personal reasons. Business letters are generally 
more formal than personal letters. Business letters in- 
clude those used to apply for jobs, letters of complaint, 
sales letters and reminders, Personal letters include cor- 
respondence between family members or friends, invi- 
tations, and thank-you notes. 

Studies show that people who write well are more 
likely to have successful careers. Skill in writing busi- 
ness and personal letters can make a difference in your 
life. For example, a well-written letter applying for a job 
may lead to a good position. A well-written personal let- 
ter can help build or keep a valuable friendship. 


Characteristics of a good letter 


A well-written letter should be clear, accurate, com- 
plete, concise, and courteous. The first step in preparing 
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Error 
Vincent van Gogh Foundation/National Museum Vincent van Gogh, Amsterdam 

A letter from Vincent van Gogh to his brother Theo includes 

two sketches of rural scenes in the Netherlands about 1885. The 

famous painter wrote nearly 1,000 letters during his lifetime, 

often several a day. Many contained striking drawings. 


a good letter is deciding what to say. Make a brief list of 
the ideas you want to cover, and then plan the arrange- 
ment of these ideas. Next, decide how best to put your 
thoughts into words. It may help to write a rough copy 
of your letter simply to get the words on paper. Finally, 
go back and correct the sentence structure, grammar, 
and wording. Use simple, direct statements rather than 
long, involved sentences. Make each phrase easy for the 
reader to understand. i 
Be sure every statement in the letter is accurate. Bust 
ness firms write letters every day just to clear up mis- 
takes they made in previous letters. These follow-up let 
ters would not be necessary if writers would take the 
time to give the facts correctly in their first letters. 
Think carefully about your reader's familiarity with 
your topic. Have you included everything the reader 
needs to know? Forgetting even one necessary item ee 
create confusion. If the letter discusses an appointment 
be sure you mention the location, date, and time. let 
Say what you have to say and then stop. Too often, '@ 
ters become cluttered with wordy phrases, stuffy ex" 
pressions, and unnecessary details that dilute your Mê 
sage. Use plain, natural language and get to the point 


The tone of the letter is as important as its language. 
Ingeneral, make the tone friendly and polite. Stress 
points that will interest the reader. 


The parts of a letter 


Aletter has six standard parts. They are (1) the head- 
ing, (2) the inside address, (3) the salutation, (4) the body, 
(5) the complimentary close, and (6) the signature. 

The heading in a business letter includes the writer's 
address and the date. It is located on the top of the 
page, and it usually has three lines. The first line gives 
the writer's street address, and the second gives the 
area, and postcode. The third tells the date the letter 
was written. Most of the heading may be omitted ina 
personal letter, but always include the date. 

Business firms have printed or engraved letterheads 
that provide their name, address, and telephone num- 
ber. Some also add the name or title of the writer, or the 
writer's department or section. 

The inside address shows the name and address of 
the recipient—that is, the person or firm to whom the 
letter is written. In many business letters, the inside ad- 
dress can be written in three lines. The name of the re- 
cipient appears on the first line; the street address on 
the second; and the area, and postcode on the third. The 
inside address of a letter directed to an individual in an 
office should include the person's business title and the 
name of the firm. Most names and titles should be writ- 
ten out in full. However, some abbreviations of titles are 
commonly used, especially Dr., Mr., Mrs., and Ms. See 
Address, Forms of. 

The first line of the inside address should be placed 
at least two lines lower than the date. An inside address 
should appear in all business letters, but it is optional in 
personal letters. 

The salutation is also called the greeting. It should 
begin two lines below the last line of the inside address. 
In business letters, the most common salutation com- 
bines a title and the person’s last name, such as Dear 


Parts of a letter 


Me Agnes Williams 
Credit Sales Manager 
Hammond & Sons 


Inside Address 


Salutation 


Dear Ms Williams, 


‘This business letter has 
of these parts may vary. 


laced at upper 
ar ‘be a printed letterhead 
across the whole page. Personal 
inside address. 


Body 


have one part or several. 


putting one extra 


ix standard parts. The placement: 


‘the body is the most important part of © terse. Seed by 


‘Line between then. 
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Ms. Dobson or Dear Dr. Davis. Use Dear Sir or Madam 
when the recipient's name is unknown or when writing 
to a company. Call friends by their first name or a nick- 
name, such as Dear David or Dear Cindy. Use a comma 
after the salutation. 

The body contains the writer's actual message. In a 
typewritten letter, the body should begin two lines 
below the salutation. All paragraphs within the body 
should be separated by a space of one extra line. 

The complimentary close. Just as the salutation 
greets the reader at the beginning of a letter, the com- 
plimentary close says good-bye at the end. These two 
parts of the letter should be consistent in their degree 
of formality. 

Ina letter that opens with Dear Mr. Caldwell, the 
complimentary close could be Yours sincerely. In some 
countries, such as America, Sincerely Yours, or Sin- 
cerely is appropriate. If a letter opens with Dear Sir or 
Madam, the complimentary close could be Yours faith- 
fully. Sincerely yours or Very truly yours would be ap- 
propriate in America and other English-speaking coun- 
tries. For an informal closing, Kind or Best regards is 
appropriate. If the salutation is Dear Bill, proper closings 
include Sincerely, and With warmest regards. The com- 
plimentary close should end with a comma. The close 
should be placed two lines below the body of the letter. 

The signature is the writer's name. It should be 
handwritten in ink below the complimentary close. In 
typewritten letters, the writer's name should be typed 
four or five lines below the complimentary close, with 
the handwritten signature placed between the closing 
and the typewritten signature. The writer may add his or 
her title in parentheses. The abbreviation Ms. has re- 
placed Miss or Mrs in many countries. Many women 
prefer this title because it does not reveal their marital 
status. In some companies, the writer's business title or 
department is placed on the line beneath the typed sig- 
nature. The company’s name may also be included with 


the signature. 


33 Dominic Villas 
‘Birmingham B16 9AA 


Bth January 19-~ 


Heading 


heading may be 


of a letter. It may 
Complimentary Close 


yours faithfully, 


Signature 
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The form of a letter depends on the way the six parts 
of the letter are arranged on the page. Two forms fre- 
quently used are full block and semiblock. Each may be 
used for both business and personal letters. 

The full block form is the easiest and quickest to 
type. All parts of a letter in the full block form begin at 
the left margin. New paragraphs are not indented. An 
extra line of space separates the paragraphs. 

The semiblock form is less formal than the full 
block form. The heading is placed in the upper right- 
hand corner. Both the complimentary close and the 
typed signature line up vertically with the heading. All 
other parts of the letter begin at the left margin. New 
paragraphs are not indented. Like the full block form, 
the semiblock form separates the paragraphs with an 
extra line of space. 

The envelope address usually is the same as the in- 


World Book International 


Toch Wos Contre, Ware Way, Acton W3 OUE 
Teophone: OLIO 2268 Fan 04749 1000 


24th March 19-- 


Mr Gurdial Banerji 
Asoka Building 


110 001 
Dear Mr Bannerji, 
e of the full block form, Each part 
the left-hand margin of the page. 
ted. 
are written in this form, probably because it 


est and quickest to type. The block form is 
T both business and personal letters. 


Yours truly, 


Mo» laher 


(Alan Parker, 
Senior Editor) 


A division of Wort Book, Inc., incorporated with ited laity inthe United States of America 


Full block form 


Dr R. Bannerji 
907 Daljit Singharia Road 
Calcutta 


An envelope address should be at least three lines long, /eft, but it may bi 
P nel, a l 
ally is the same as the inside address of the letter. Addresses should KEDE 


side address of the letter. It is most commonly centred 
on the envelope. The address should be at least three 

lines long. Use the postcode on the last line alongside 
the area. In some countries, the writer's return address 
goes in the upper left-hand corner of the envelope. Al- 
ways single-space addresses. 


Business letters 


There are many kinds of business letters. This section 
describes the following typical business letters: (1) let- 
ters of application, (2) letters of complaint, (3) sales let: 
ters, and (4) reminders. This section also offers sugges- 
tions that are helpful in most business letters. 

Letters of application are written by people seeking 
a job. This type of letter normally consists of two parts, 
the covering letter and the curriculum vitae (CV) or — 
résumé. A covering letter introduces the applicant to the 
employer. It accompanies a CV, which is a summary list 
ing the applicant's education and work experience, 


Tilde House 
24 zendo A 


909 Jalan Raja Ismail 
50200 Kuala Lumpur 


Dear Dr Collins, 
This letter is written in semiblock form. The head! 


„left-hand margin. Paragraphs are not indented. 
Semiblock form is less formal than full block form, b 


either form is proper for both business and personal 
letters. 


Yours sincerely; 


(abtar Ecards 


(Walter Evans) 


Semiblock form 


Mr R. Service 

The Manager 

Hotel Regina 

7190 Roxas Boulevard 
Metro Manila 


right. \t usu- 
le-spaced. 


99 Clarehill Avenue 
London N6 9QY 


Telephone: 081-338-9809 
16th September 1992 


Mr Charles Davidson 
Columbo, Hawkinge & Co. 


Dear Mr Davidson, 


In response to your company's advertisement in the 

on 15th September I am applying for one of the 
three places for trainee insurance brokers that the 
advertisement mentions. 


I note that the advertisement asks for graduates with an 
honours degree and a knowledge of at least one other 
European language, who are socially adaptable, attentive 
to detail and have an aptitude for figures. 


e from the attached CV that I have an honours 
nch and German and that my travels and 


You will 
degree in 


working holidays in Europe and the Far East show evidence 
of varied social experience and adaptability. You will see 
also that I have had experience of both detailed work with 
figures and of using the languages I have studied in an 
dngurance context. 


Yours sincerely, 


Uy De 


(Nigol Dean) 
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CURRICULUM VITAE 


Name: Nigel Leonard Eames Dean Born: London, 3ra July 1970 
Nationality: British Marital status: single 
Address: 99 Clarehill Avenue, London N6 9QY 

Telephone: 081-338 9809 


Career objectives 

Having completed a degree course in modern languages I now 
plan to take up a career in insurance with the eventual aim 
Of becoming involved in international projects. I am seeking 
{nitially a traineeship that will lead to professional 
qualifications and where there is an opportunity for ma to 
develop my negotiating and linguistic skills. 


Work experience 

Sept ‘88 - Jan '89: Five months work as an assistant in a 
local betting shop, which provided practical experience of 
the assessment of risks, odds, probabilities and 
percentages. It also provided money for travel costs. 


Feb ‘89 - Aug '89: Travel to Australia, Hong Kong, Thailand 
anā Japan. Relevant work experience included translation 
work for Cobb & Royle (Insurance) Pty in Sydney and some 
part-time English teaching in Tokyo. 


July - Sept ‘90: Work as a courier for Francophile Breaks 
td, mainly organizing, negotiating and problem-solving for 
British holiday-makers in France. 


July - Sept '91: Vacation work as a translator for 
Weiterversicherung Hamburg, which improved my spoken 
German and my knowledge of the business language, 


‘Bducation 
1981 - 88 Foresteide 


Comprehensive, Finchley, London 
1989 - 92 Leeds Univ. B.A.(Hons) in French 


‘and German 


Leisure interests 
At university I served in my second year as secretary of the 
Leeds University European Society, mainly organizing 
discussion groups and readings or talks from contemporary 
writers and political and public figures. I play squash and 
tennis end enjoy theatre-going and bridge, 


September 1992 


Acovering letter and a CV make up a typical job application. The covering letter, /eft, intro- 
duces the applicant to the employer. The CV, right, describes the applicant's background. 


; The first paragraph of the covering letter tells what 
job the writer is applying for and how the applicant 
found out about the position. In the next one or two 
Paragraphs, the writer should briefly emphasize the 
parts of his or her background that relate most closely 
to the job. In some countries, the law prohibits employ- 
ers from asking applicants various questions such as 
their sex, race, religion, nationality, or marital status. The 
inclusion of such information is therefore optional. A 
Covering letter should be no more than three or four 
Paragraphs long. In the final paragraph, the applicant 
should politely ask the employer to reply and to arrange 
ajob interview. 

_ A letter of application can also combine the informa- 
tion that is in a covering letter and CV. It is usually two 
or three Pages long. Like a covering letter, it should say 
what job the writer is applying for and point out parts of 

€ applicant's education and experience that best fit the 
requirements of the job. Most employers prefer a CV 
with a covering letter rather than a combined letter of 
application because the CV and covering letter are more 
concise and easier to read. 

mn some countries, applicants are expected to senda 
fae no letter after a job interview, which is a short 

er thanking the employer for the interview. This letter 

Should be written and sent to the employer within two 
es of the interview. A follow-up letter ensures that the 

Mployer is aware of the applicant's continued interest. 

Letters of complaint are written to call attention to a 
Problem and to persuade the reader to take corrective 
tion. Although it is proper to express disappointment 


99 Clarehill Avenue 
London N6 9QY 


‘Telephone: 081-338-9809 
2nd October 1992 


Mr Charles Davidson 
Hawkinge & Co. 


Dear Mr Davidson, 


great oyed our discussion this morning and wish to 
thank oe nee your helpful lanation of the details of 
scheme. I was about 


ing overseas branch 


to have the opportunity of training with your 
company ood look forward to hearing from you. 


I hope 


Yours sincerely, 


yd de 


(Nigel Dean) 


i days after a job 
follow-up letter should be sent within two 
one This short letter thanks the employer for the interview 


and expresses continued interest in the job. 
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or dissatisfaction, such strong emotions as anger and 
sarcasm are appropriate only as a last resort after sev- 
eral letters. The tone of the letter may be cool and firm, 
but it should also be courteous. State the complaint 
clearly at the beginning of the letter. Include everything 
the reader needs to know to take action, such as rele- 
vant dates, and photocopies of bills or cancelled 
cheques. Make a specific request for action, and politely 
ask fora reply. 

The reply to a letter of complaint should also be cour- 
teous. It should open with a polite acknowledgment of 
the letter of complaint. If the complaint is accepted as 
justified, apologize for the problem and explain what ac- 
tion will be taken to correct it. If the complaint is not 
considered to be justified, tactfully explain why the re- 
quested action will not be taken. The reply should al- 
ways end with a positive statement about future deal- 
ings and a friendly close. 

Sales letters are intended to convince the reader to 
buy something. Firms sometimes send sales letters in 
series, They begin with an opening letter, then send sev- 
eral follow-up letters. 

Whatever the purpose of the series, all good sales let- 
ters include certain elements. The opening paragraph 
must get the reader's attention and arouse interest. It 
may do this by asking a challenging question o7 by pre- 
senting a startling statement of fact. The following para- 
graphs should describe the article or service for sale, 
and how it would benefit the reader. The letter also 
should give the reader information about the quality 
and reliability of the product or service that is being of- 
fered. The last paragraph of the letter should be espe- 
cially persuasive and should ask for a specific response 
from the reader. 

Reminders. No business can succeed unless it re- 
ceives payment for the goods and services it sells. Firms 
write reminders to get money from customers who have 
fallen behind in paying their bills. A reminder should be 
designed to get the money as quickly as possible, with- 
out offending the customer. It should be courteous and 
understanding in tone, yet specific in its request for pay- 
ment. The letter should mention the exact amount of the 
EN and the length of time that payment has been past 

ue. 

Some companies send reminders, like sales letters, in 
series. They usually make the first letter mild in tone. It 
simply reminds the customer of the account due and 
asks for cooperation in paying it. Each succeeding letter 
becomes firmer in tone. The company may point out 
that paying this bill will help maintain the customer's 
sound credit standing. The company may finally demand 
the payment and spell out actions to be taken if the ac- 
count is not settled, such as turning it over to a collec- 

tion agency or to a solicitor. 

Improving your letters, It is usually best to deal 
with only one subject in a business letter. This makes it 
easier for the reader to file the letter after responding to 
it. If you need to discuss two or more subjects, you 
should consider writing more than one letter. 

When writing to business people, you may want to 
use a reference headline. A reference headline consists 
of the abbreviation Re and a short phrase describing the 

topic of the letter. Normally, it is placed at the beginning 
of the letter just beneath the inside address and after the 


Flat 10, Inver House 
203 Macquarie Square | 
Syéney 2000 | 


14th July 19-- A 


Martian Books Ltd 
14 Mercia Street 
London WC1 5xB 


Dear Sirs, 


on May 17th, I ordered from your company a copy of the new 
two-volume edition of the “Armchair Traveller's Guide to 
the Universe". When I opened the parcel from you today I 
discovered that it contained two copies of the A-K volume, 
Tan ‘one of them with this letter and ask you to 
bend me in its place a copy of the L-Z volume. 


Since stance letters and parcels are expensive to 
fend I also ask you to refund the extra postage costa that 
I have incurred through no fault of mine, I attach a 
separate note of these for your accounts department. I 
hope you will agree that thie is fair and thank you in 
advance for your consideration. 


Yours faithfully, 


(mre Emma chisitt) 


A letter of complaint calls attention to a problem and requests 
corrective action. The letter should be firm but polite. 


salutation. By opening with such words as “Re: a design 
flaw in your new product,” you are helping the reader 
understand your topic at first glance. 

Consider putting topic labels, called headlines, on dif 
ferent sections or paragraphs of a letter to help clarify 
for the reader the points you wish to make. For example, 
copies of your letter may be going to two or more read: 
ers who have different levels of familiarity with your 
subject. In this case, you may want to put a section la- 
belled “Background” towards the end of your letter. Peo- 
ple who need this extra information can skim to the 
back, while those more familiar with the subject will 
find important facts such as “Results of a Survey’ ina 
section at the start of the letter. 


Personal letters 


People generally use a more casual tone and style in 
personal letters than in business letters. As a result, 
there are fewer rules governing the form of personal 
letters than there are for business letters. However, 
some rules should be followed, especially in sendin 
receiving invitations. This section describes some oft i 
guidelines for writing both formal and informal invita- 
tions, as well as thank-you notes and general personal 
correspondence. 

Formal invitations are written in the third person: d 
For example, a wedding invitation might begin, Mea 
Mrs. Howard Jones request your presence at the mar- 
riage of their daughter, .. . .” Most formal invitations E 
either engraved or handwritten. Some business invite: 
tions are typed on executive letterheads. o 

The invitation should begin with the name of the p 
son or group extending the invitation. A description? 
the event should follow. Identify what the event is-54 
as a dinner, wedding, or party—and its date, time, an 
location. The heading of a formal invitation shoul 


gor 


Mr. and Mrs. James Clark request the pleasure of 
Miss Abbott's company at dinner on the evening of 
April fifth, at half-past seven o'clock. 


March twenty-eighth 
15 Astor Place 


Formal invitation 


Yue Abbett _aceyeli with ploacure 
Me. end tre. Clarks tind enpialicn 


Pi Gt tA at kah pai 


arch Khiplieth 
187 at: James Abel 
Acceptance 


Declining 


placed below the body of the invitation. The date should 
appear on the first line and the address should appear 
on the second line. The date should be spelled out. No 
signature is used in a formal invitation. 

The letters R. S.P. may appear on the invitation. The 
letters are an abbreviation for the French phrase 
Répondez, sil vous plaît, which means Please reply. An 
invitation may also say Please reply or The favour of a 
reply is requested instead of R.S.V.P. Any request for a 


Informal invitation 
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reply should appear in the lower left-hand corner of an 
invitation. 

Informal invitations are usually handwritten and 
friendlier in tone than formal invitations. The heading of 
an informal invitation remains at the top, with the date, 
unabbreviated, first and the writer's address next. A salu- 
tation comes next, ending with a comma. The body of an 
informal invitation contains the same kind of information 
that appears on a formal invitation. Some writers list the 
location, date, and time above each other. For example: 

Location: 23 Dumas Avenue 

London, W114EQ 

Date: June 29, 19-- 

Time: 6:00 p.m. to 10:00 p.m. 

Telephone: (081) 934-6089 

The informal invitation concludes with a complimen- 
tary close and signature. An R.S.V.P. may appear in the 
lower left-hand corner. 

Thank-you notes are simply brief letters of thanks 
for a gift, a dinner, or some other kind of hospitality. 
Writing a thank-you note shows gratitude and good 
manners. Make the note sound as if you were talking to 
your host or hostess in person. Thank-you notes are 
usually handwritten on a card or personal stationery. 

Other personal letters include pen friend letters 
and correspondence between family members or 
friends. These letters follow no particular rules. Their 
purpose is to share news and thoughts with others. 

Young people can make friends with others their age 
in another part of the country, or abroad, through pen 
friend letters. Many organizations and some magazines 
exist to provide names and addresses of people seeking 
pen friends. These people exchange letters, become 
friends, and eventually may meet in person. 

Related articles in World Book include: 


Address, Forms of Handwriting 
Etiquette Punctuation 
Grammar Spelling 
Outline 
I. Characteristics of a good letter 
Il. The parts of a letter 
A. The heading D. The body 


E. The complimentary close 


B. The inside address 
F. The signature 


C. The salutation 

Ill, The form 
A. The full block form 
B. The semiblock form 
C. The envelope address 

IV. Business letters 
A. Letters of application 
B. Letters of complaint 
C. Sales letters 

V. Personal letters 

A. Formal invitations 
B. Informal invitations 


Questions 


What are the characteristics of a good letter? 

How should a salutation be punctuated? 

What are the six parts of a letter? 

Where is the heading of a letter placed? 

What does R. S.V P. mean? 

When are the following complimental 
sincerely? (2) Yours faithfully? (3) Sincer 

How should the inside address of a business le 

Why do people write letters of complaint? 

What purposes do sales letters serve? 

How should writers organize a cover letter? 


D. Reminders 
E. Improving your letters 


C. Thank-you notes 
D. Other personal letters 


ry closes proper: (1) Yours 
ely yours? 
tter be arranged? 
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Letters of the alphabet. See Alphabet; and the sep- 
arate articles on each letter. 

Letters patent are patent (open) letters by which the 
government grants monopoly rights to inventors. The 
sovereign may also use letters patent to make grants of 
nobility. Letters patent are usually written on vellum (fine 
parchment) and are marked with the seal of the author- 
ity granting the patent. 

An inventor is entitled to apply for letters patent for 
an invention. The inventor must complete a specification 
(detailed description) of the invention and pay a fee to 
have it filed at the Patent Office. If the patent officials ac- 
cept the claim, the inventor pays an additional fee and 
receives a patent stamped with the royal seal. 

Letts, See Latvia (The people). 

Lettuce is a popular vegetable used chiefly in salads. 
People usually eat it fresh and uncooked, Lettuce forms 
a part of many weight-control diets because it contains 
few calories and provides calcium, iron, and vitamin A. 
Most kinds of lettuce have large, green leaves and grow 
close to the ground on extremely short stems, Lettuce 
ranks as an important farm crop in many areas of the 
world, and home gardeners grow several varieties of 
the plant. Lettuce farming probably began in Persia as 
early as 550 B.C. 

Kinds of lettuce. There are three main kinds of let- 
tuce: (1) head; (2) leaf; and (3) cos, or romaine. 

Head lettuce has leaves that curl around the centre of 
the plant, forming a ball-shaped head. Crisp head let- 
tuce, or iceberg lettuce, has a tight head and brittle, 
juicy leaves. Some people find that this type of lettuce 
has less flavour than the other types, and prize it more 
for its crispness than for its taste. 

Leaf lettuce forms dense, leafy clumps instead of 
heads. Gardeners grow more of it than of any other 
kind. Most leaf lettuce has light green leaves, but a few 
red varieties have been developed for their taste and for 
the attractive colour they give to salads. The waxy, crin- 


Lettuce harvesting, /eft, be- 
gins after the heads become 
firm. Workers cut the heads, 
above, and pack them in 
boxes. A truck takes the boxes 
to a cooling tunnel. There, the 
heads are cooled before 
being shipped to market in 
precooled vehicles. 


kled leaves vary in shape among various types of leaf 
lettuce. 

Cos, or romaine, lettuce grows long and upright and 
its leaves curl inward. The leaves are tender and can be 
easily damaged in shipment. For this reason, cos is the 
least widely grown kind of lettuce, even though itis the 
most nutritious. 

Other kinds of lettuce include celtuce and wild let- 
tuce. Celtuce looks and tastes like a combination of cel- 
ery and lettuce. Wild lettuce, from which all present-day 
varieties of the lettuce plant were developed, grows In 
mild climates throughout the world. 

Growing lettuce. Most kinds of commercial lettuce 
grow well in temperatures between 21° and 24° C. Some 
varieties that were developed for gardeners thrive at 
just below 27° C. The planting season depends on local 
climate and the variety of lettuce to be grown. Some 
commercial growers plant lettuce in spring for harvest 
during the summer. Others plant in autumn or winter 
for harvest during the spring. 

Planting and cultivating. Most commercial lettuce 
growers plant their crop directly in the field. Some 
growers in cool regions plant seedlings that have been 
produced in greenhouses. The seeds germinate in f 
about 6 to 10 days. Gardeners then transplant them ou 
of doors. Seedlings are thinned out until the remaining 
plants are about 25 centimetres apart. Many gardener i 
also plant seedlings. In some areas, winter lettuce crop! 
may be grown entirely in greenhouses. e 

Weeding and fertilizing should take place at or hs, 
below the surface of the ground, or the plant's shallo' 
root system may be injured. Lettuce requires a steady 

supply of water and fertilizer. ff the 

Harvesting. Workers harvest lettuce by cutting 0 s 
heads just above the soil. Then they remove any den 
damaged leaves. Head and cos lettuce are harveste 
when the leaves are firmest, about 70 to 90 days ae 
seeding, depending on the variety. Leaf lettuce can 


harvested whenever the leaves reach the desired size. 
Some gardeners pick individual outer leaves daily from 
the plants, allowing the remaining head to continue to 
grow: The larger, darker, outer leaves contain more nu- 
trients than the paler inner leaves. 

Packing and shipping. Lettuce spoils quickly and 
must be packed, cooled, and shipped immediately after 
being cut. On most lettuce farms, workers pack and vac- 
uum cool the lettuce in the field. They pack the lettuce 
in cardboard cartons and put the cartons into a special 
refrigerated truck. In this truck, the temperature of the 
lettuce drops to just above freezing. On some farms, the 
lettuce is packed between layers of crushed ice in 
wooden crates and loaded onto refrigerated trucks or 
railway wagons for shipment to market. 

Diseases and insect pests. The chief diseases of let- 
tuce include bottom rot, downy mildew, and lettuce 
drop. Crop rotation and chemical treatment of the soil 


Kinds of lettuce 

Crisp lettuce is the basic ingredient of many salads. The various 
kinds of lettuce differ in shape, taste, and texture. Several of the 
most popular kinds are pictured below. 


Iceberg is a type of 
cabbage lettuce with 
crisp, wrinkled leaves. 


Butterhead is a type of 
cabbage lettuce that forms 
loose, partly folded heads. 


Leaf lettuce does not form 
a true heart, but a loose 
bunch of leaves. 


Cos lettuce has upright, 
oblong leaves. They are 
Crisp and sweet tasting. 


Celtuce lettuce combines 
the flavour of celery and 
lettuce. 


Bibb lettuce has dark 
Breen leaves that grow in 
small, loose clusters. 
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help prevent these diseases. Another disease, tipburn, 
may be caused by too much heat or humidity. Scientists 
have developed types of lettuce that resist tipburn. 
These types include Minetto and Fulton. Such insect 
pests as aphids, cabbage loopers, and cutworms de- 
stroy lettuce leaves and stems, but most of these pests 
can be controlled with insecticides. 

Scientific classification. Lettuce belongs to the composite 
family, Compositae (Asteraceae). It is Lactuca sativa. Head lettuce 
is L sativa, variety capitata. Leaf lettuce is variety crispa, and cos 
lettuce is variety /ongifolia. 


Leu is a standard coin of Romania. The plural is /e/. The 
coin is made of nickel-clad steel. It was formerly a silver 
coin. The leu equals 100 bani. 

Leucocyte. See Blood (White blood cells). 
Leucocytosis is an increase in the number of /euco- 
cytes (white blood cells). This condition normally occurs 
during digestion and in pregnancy. It may also occur be- 
cause of inflammation or fevers. 

Leukaemia is a kind of cancer in which abnormal 
white blood cells grow in an uncontrolled manner. 
These abnormal cells interfere with the production of 
normal white blood cells, which fight infection. 
Leukaemia is a disease of the bone marrow and other 
blood-forming organs. Consequently, leukaemia also af- 
fects the production of red blood cells, which carry oxy- 
gen from the lungs throughout the body, and platelets, 
blood cells that help stop bleeding. Signs of leukaemia 
include repeated infection, anaemia (a lack of function- 
ing red blood cells), and frequent bleeding. 

The cause of most human leukaemia is unknown. Re- 
searchers have discovered a leukaemia virus in cats, and 
they have identified a virus that appears to cause a rare 
type of leukaemia in human beings. Other possible 
causes include exposure to radiation and harmful chem- 
icals. 

Doctors classify leukaemia according to the type of 
white blood cell affected. Two of the main blood cell 
types affected by leukaemia are myeloid and lymphoid. 
Myeloid cells fight bacterial infections. Lymphoid (or 
lymphocytic) cells detect and respond to the presence 
of foreign substances in the body. All kinds of leukaemia 
can be either acute or chronic. 

‘Acute leukaemias often develop suddenly. Abnor- 
mal, immature white blood cells multiply rapidly, and 
the number of normal cells decreases sharply. 

Acute myeloid leukaemia most often occurs among 
adults. The treatment for this leukaemia is chemother- 
apy, the use of chemicals that are more toxic to cancer 
cells than to normal cells. Seventy per cent of patients 
enter remission. During remission, the blood cells and 
the bone marrow temporarily return to normal. Re- 
searchers are trying to develop methods of prolonging 
remission in acute myeloid leukaemia patients. 

Acute lymphocytic leukaemia is the most common 
leukaemia in children. The treatment may involve che- 
motherapy, radiation, or bone marrow transplant. Fifty 
per cent of these patients are cured, The treatment of 
acute leukaemias is intensive. The use of powerful anti- 
biotics and of blood transfusions has increased the 
chances of surviving the therapy. 

Chronic leukaemias develop more slowly than 
acute leukaemias. In chronic leukaemias, the abnormal 
white blood cells appear mature, and they resemble 
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normal white blood cells. In the early stages of the dis- 
ease, these abnormal cells even function normally to 
some extent. Chronic lymphocytic leukaemia is the most 
common leukaemia among adults. The average age of 
people afflicted with this disease is the early 70's. The 
disease may take as long as 10 years to develop com- 
pletely. Chronic myeloid leukaemia is a less common 
form of leukaemia that occurs primarily among adults. 
Doctors generally use drugs to treat chronic leukaemia. 
Leutze, Emanuel Gottlieb (1816-1868), gained fame 
as a painter of American historical subjects. His best- 
known painting is Washington Crossing the Delaware 
(1851), which he painted in Germany, using the Rhine as 
a model for the Delaware. In 1860, Congress commis- 
sioned him to paint a mural for the Capitol, the seat of 
the American government in Washington, D.C, West- 
ward the Course of Empire Takes Its Way. Leutze was 
born at Gmiind, Germany, and studied art in Philadel- 
phia in the United States and Diisseldorf, Germany. In 
1859, he settled in New York City. 

Level is an instrument used by carpenters, plumbers, 
and other construction workers to determine if a sur- 
face is perfectly horizontal, Most levels consist of a 
small, arched glass tube set in a bar of wood or metal. 
The tube is marked at its centre, which is its highest 
point. It contains alcohol or another liquid and a bubble 
of air. When a level is placed lengthwise on a perfectly 
horizontal surface, the bubble rests at the centre of the 
tube. If the surface being checked is tilted, the bubble 
rises to the high end of the tube. Some levels have addi- 
tional tubes that are set at right angles to the length of 
the tool. These tubes enable workers to tell if a surface 
is plumb (vertical). 


Kinds of levels include the carpenter's level, which checks hor- 
izontal or vertical surfaces, and the /ine /evel, which is hung 
along a tight string for levelling long spans. 


How a level works is shown above. If the surface is level, the 
air bubble comes to rest at the centre of the tube. If the surface 
is tilted, the bubble is off centre. 


Levels generally derive their names from their use, 
For example, mason’s levels are used by masons in 
building walls of brick or stone. These levels measure 
up to a metre long and are the longest levels. A carpen- 
ter’s level is similar to a mason’s level, but is commonly 
about 60 centimetres long. Line /evels, sometimes called 
string levels, are hung along a tight line or string. Build- 
ers use them in laying foundations and in performing 
other work that involves levelling long spans. Line lev- 
els, which are about 8 centimetres long, are the shortest 
levels. An engineer's level, also called a surveyor’ level, 
is attached to a telescope and mounted on a tripod 
(three-legged stand). It provides engineers and survey- 
ors with a perfectly horizontal line of sight. 

Levellers were political radicals in England during the 
mid-1600's who believed that all people deserved a 
voice in government. They declared that “The poorest 
that lives hath as true a right to give a vote as well as the 
richest and greatest.” They voiced many democratic 
ideas that developed in England and America during the 
1700's and 1800s. 


The 1649 Levellers’ pamphlet, above, was a protest against the 
actions of the English new parliament. 


The Levellers had strong support among small farm 
ers, artisans, and craftworkers, and they threatened the 
political power of the aristocratic landowners. Many 50" 
diers who fought in the parliamentary army during up 
English Civil War in the 1640's were Levellers. But the. 
Levellers found the new parliamentary government ar 
most as aristocratic as the monarchy it had replaced. 
Leveller influence declined after 1649. i 
Lever is one of the six simple machines for performing 
work. It consists of a rod or bar that rests and turns 0" ê 
support called a fulcrum. A force of effort is applied i 
one end of the rod to lift a load placed at the other ay 
The distance between the fulcrum and the load is the 


Classes of levers 


Ist Class Lever 


Effort Load 


Fulcrum 


Fulcrum 


Ina Ist class lever, the fulcrum is 
between the effort and the load. 


load arm. The distance from the fulcrum to the applied 
force is the effort arm. A lever can help lift a weight with 
less effort. Prying something loose with a crowbar is 
using a lever. Some machines, such as a catapult, use a 
lever to hurl objects at high speed. 


Classes of levers 


First-class levers have the fulcrum placed between 
a load and the effort, as in the seesaw, crowbar, and 
i alance scale. If the two arms of the lever are of equal 
length, the effort must be equal to the load. If the effort 
arm is longer than the load arm, as in the crowbar, the 
-effort travels farther and is less than the load. A pair of 
Scissors is a double lever of the first class. 
pecas levers have the load between the ef- 
eo e fulcrum. A wheelbarrow is a second-class 
ke i e axle of the wheel is the fulcrum, the handles 
Te n effort, and the load is placed between them. 
A fort always travels farther and is less than the load. 
aer is a double lever of this class. 
a cass levers have the effort placed between 
nen a nd the fulcrum. The effort always travels a 
Ae listance and must be greater than the load. The 
i mi isa third-class lever. The hand holding the 
ic, ‘is lifted by the biceps muscle of the upper arm 
elb is attached to the forearm near the elbow. The 
A joint is the fulcrum. 
ally p pound levers combine two or more levers, usu- 
U ecrease the effort. By applying the principle of 
Oe h mpound lever, a person could use the weight of 
and to balance a load weighing a ton. 


Law of equilibrium 


is in equilibrium when the effort and the load 
We. each other, The law of equilibrium is: 
eis th ‘ort multiplied by the length of the effort arm 
A te load multiplied by the length of the load arm. 
Mf bad e the load, £ the effort, e the effort arm, and w 
Math arm. The law of equilibrium may be stated in a 
ematical formula: Z is to e as Fis to W, Or 


In a 2nd class lever, the load ìs 
between the fulcrum and the effort. 
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3rd Class Lever 
Load Effort Fulcrum 
rE ‘ah 4 


Ina 3rd class lever, the effort is 
between the fulcrum and the load. 


Exe=Lxw 

To see how the formula works, imagine two children 
sitting on a seesaw. One child weighs 40 kilograms and 
sits 1.5 metres from the fulcrum. Where must the other 
child sit to balance the seesaw if the other child weighs 
30 kilograms? Let the first child equal the load, L, and 
the second child the effort, £. 

30kilograms Xx e = 40kilograms x 1.5 metres 

Builopramemense 

30 kilograms 
2 metres 


e= 


e 


Another example of a first-class lever is that of a per- 
son lifting a 300-kilogram stone with a 3-metre crowbar. 
The stone is 1 metre from the fulcrum. The person then 
pushes down on the crowbar 2 metres from the ful- 
crum. So, EX 2 metres=300 kilograms X 1 metre; or E 
=150 kilograms, the force needed to balance the stone. 

This law of equilibrium is true for all classes of levers. 
A force multiplied by its lever arm is called a moment of 
force, or torque (see Moment). The law of levers may be 
stated simply by saying that the moment of the lifting 
force must equal the moment of the force due to the 
load. 

The mechanical advantage of a lever tells how many 
kilograms of load can be moved by each kilogram of ef- 
fort. It can be calculated by dividing the load by the ef- 
fort or the length of the effort arm by the length of the 
load arm. In the crowbar example above, the mechanical 
advantage is 2, that is, 300 kilograms divided by 150 kilo- 
grams, or 2 metres divided by 1 metre. 

See also Archimedes; Torque; Wheel and axle. 


Lévi-Strauss, Claude (1908- ), a French anthro- 
pologist, developed structuralism in the study of human 
culture. Structuralism is a method of analysis that exam- 
ines the structure of relationships between things, 
rather than simply the things themselves. 

Lévi-Strauss derived the structural approach from 
structural linguistics, a science that studies languages 
through the structure of their sounds and words. He 
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used structuralism to study family relationships, the 
myths of North and South American Indians, and even 
cooking methods. 

According to Lévi-Strauss, myths throughout the 
world are transformations of one another. The myths of 
different cultures may appear to be different. But if the 
myths have the same structure, they may actually be say- 
ing the same thing. 

Lévi-Strauss was born in Brussels, Belgium, and stud- 
ied at the University of Paris. His books include The Ele- 
mentary Structures of Kinship (1949), The Savage Mind 
(1962), and a four-volume study of myth, Mythologiques 
(1964-1971). 

Leviathan. See Hobbes, Thomas. 

Levine, Jack (1915- ), is an American artist who has 
won fame as a critic of life in the United States. Many of 
his paintings deal with political corruption. Other works 
portray the difficult lives of workers and the poor. Le- 
vine has also painted many pictures with Old Testament 
and Jewish themes. Distorted images and rich colour 
are typical of Levine's style. 


i painting on canvas (1953; collection of the Whit 
of ‘American Art, New York City ce atat Nissi 


Jack Levine's Gangster Funeral shows the distorted forms 
and rich colour typical of the artist's style. Levine became known 
for his satirical treatment of various aspects of American life. 


Levine was born in Boston. In 1935, he worked for the 
Federal Art Project, a government programme. 
Levine, James (1943- 

), is an American con- 
ductor and pianist. He be- 
came principal conductor 
of the Metropolitan Opera 
in New York City in 1973 
and the company’s music 
director in 1976. He be- 
came artistic director in 
1986. 

Levine was born in Cin- 
cinnati and began piano 
lessons at the age of 4. He 
made his debut as a soloist 
at the age of 10, perform- 


James Levine 


ing with the Cincinnati Symphony Orchestra. From 1964 
to 1970, he was apprentice conductor and then assistant 
conductor of the Cleveland Orchestra. Levine made his 
Metropolitan Opera debut in 1971, He served as music 
director of the summer Ravinia Festival near Chicago 
from 1973 to 1993. He also conducts at the annual Bay- 
reuth Festival in Germany and the Salzburg Festival in 
Austria. He has been a guest conductor of the Berlin 
Philharmonic and the London Symphony Orchestra. 
Levites were a tribe of ancient Israel. According to the 
Bible, Levites were descendants of Jacob's son Levi. 
They were given charge of the Tabernacle during the Is- 
raelites’ journey through the wilderness from Egypt to 
Palestine (see Tabernacle). Later, they cared for the tem- 
ple in Jerusalem. Levites from the family of Aaron served 
as priests. When Palestine was divided among the 12 
tribes of Israel, no section was given to the Levites, But 
they received 48 scattered towns and were supported 
by a tithe (tax) levied on the other 11 tribes. 

Leviticus is the third book of the Hebrew Bible, or Old 
Testament. Its name comes from its title in the Latin 
translation of the Bible, which calls it Book of Levis. The 
title refers to the tribe of Levi, from which the Hebrew 
priests were descended. The book is composed almost 
entirely of priestly regulations. However, many of these 
rules concern nonreligious life and thus show howall 
aspects of life were considered part of religious behav- 
iour. See Pentateuch. 

Leviticus has four main parts. The first, Sacrificial Laws 
(1-7), lists the different kinds of offerings the people 
made. The second, The Consecration of Aaron (8-10), de- 
scribes the High Priest taking office. The third, The Purity 
Laws (11-16), deals with individual purity and national 
atonement. The fourth, The Holiness Laws (17-27), in- 
cludes a special section called the Holiness Code (19-25). 
The code calls for people to obey God's law and to be- 
come a holy people in imitation of God, who is the su- 
preme example of holiness. 

Lewes (pop. 85,400) is a local government district in 
East Sussex, England. The town of Lewes, the district's 
administrative centre, also has the offices of East Sussex 
County Council. The district's other main towns are the 
port of Newhaven, from which cross-channel ferries op- 
erate, and the seaside resort of Seaford. The many at- 
tractive villages in Lewes include Barcombe, Newick, 
and Wivelsfield Green. Glyndebourne has a famous an- 
nual opera festival. 

In 1264, Simon de Montfort routed the forces of 
Henry Ill at Lewes, The town of Lewes has the remains 
of a Norman castle. Industries in the district include the 
production of pens and electrical goods. Agriculture's 
important in much of the district. 

See also Sussex. 

Lewis. See Western Isles. 

Lewis, C. S. (1898-1963), a British author, wrote more 
than 30 books. Most of his writings teach moral lessons: 
After years of experiencing religious doubt, he con- 
verted to Christianity in the 1930's. Lewis then became â 
leading defender of Christianity. 

Lewis’ most popular religious work, The Screwtape 
Letters (1942), is a witty satire in which an old devil ad- 
vises a young devil. His other books on religion include 
The Problem of Pain (1940), The Abolition of Man U94 
and Mere Christianity (1952). 


Between 1950 and 1956, Lewis wrote a series of seven 
children’s books called The Chronicles of Narnia. These 
books combine myth and fantasy with moral principles. 

Clive Staples Lewis was born in Belfast, Northern Ire- 
land. He wrote an autobiography of his early life, Sur- 
prised by Joy (1955). 

Lewis, John Aaron (1920- _), is an American pian- 
istand composer. In 1952, he formed the Modern Jazz 
Quartet, the most durable combo in jazz history. He still 
serves as its pianist and music director. Lewis pioneered 
in the development of third stream music, a blend of 
jazz and classical music. He has composed music for 
jazz ensembles, large orchestras, films, and the stage. 

Lewis was born in La Grange, Illinois, and studied 
music and anthropology at the University of New Mex- 
ico. He went to New York in 1945 and worked in the big 
band of Dizzy Gillespie. From 1958 to 1964, Lewis served 
as musical director for the Monterey Jazz Festival. He oc- 
casionally led Orchestra U.S.A., a large group that 
played concerts of jazz, classical, and third stream 
music. His best-known composition is Django (1952). 
Lewis, Meriwether (1774-1809), was an American ex- 
plorer. With William Clark, he led the famous Lewis and 
Clark expedition, which explored the Louisiana Territory 
and the Pacific Northwest, a wilderness in the north- 
western United States, from 1804 to 1806. 

In 1801, Lewis, a captain in the United States Army, 
became private secretary to U.S. President Thomas Jef- 
ferson. Under Jefferson's direction, Lewis made plans to 
explore a route west to the Pacific coast of North Amer- 
ica, Lewis invited Clark to join the expedition. 

The expedition started up the Missouri River in May 
1804 from a camp near St. Louis. By late autumn, the ex- 
plorers had reached what is now North Dakota, and they 
spent the winter there. The following spring, they con- 
tinued along the Missouri and, in late summer, crossed 
the Rocky Mountains. The explorers reached the Pacific 
Coast in November 1805. The party spent the winter on 
the coast of what is now Oregon and returned along 
nearly the same route by which they had come, reach- 
ing St. Louis in September 1806. 

_Lewis served as the party's naturalist and, on the expe- 
dition, collected plant, animal, and mineral specimens. 
As a reward for his service, Jefferson named Lewis gov- 
ernor of the Louisiana Territory in 1807. 

h Lewis was born in Albemarle County, Virginia. He 
Joined the U, S. Army in 1794. 

See also Clark, William; Lewis and Clark expedition; 
Sacagawea; Whiskey Rebellion. 

s, Sinclair (1885- 
1951), gained international 
fame for his novels attack- 
ing the weaknesses he saw 
'n American society. In 
1930, Lewis became the 
first American author to 
win the Nobel Prize for lit- 
erature, 

Harry Sinclair Lewis was 
born on Feb. 7, 1885, in 
Sauk Centre, Minnesota. At 
the age of 21, he lived 

riefly at Helicon Hall, a so- 
cialist community in New 
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Jersey founded by writer Upton Sinclair. Lewis gradu- 
ated from Yale University in 1908. In 1914, while working 
as a newspaperman, he published his first novel, Our 
Mr. Wrenn. The book is a gently satiric account of a 
meek New York clerk travelling in Europe. 

Lewis wrote four more novels and achieved only 
modest success. But Main Street (1920) caused a sensa- 
tion and brought him immediate fame. The book is a 
withering satire on the dullness and lack of culture of a 
“typical” American small town, and the narrow- 
mindedness and self-satisfaction of its inhabitants. Writ- 
ten in minute detail, Main Street chronicles the fruitless 
efforts of the heroine Carol Kennicott to awaken and im- 
prove her town. Lewis based the novel on Sauk Centre, 
renaming the town “Gopher Prairie.” 

Babbitt (1922) focuses even more effectively Lewis’ 
idea of a “typical” small city businessman, George F. Bab- 
bitt. The novel describes the futile attempt of its central 
character to break loose from the confining life of a 
“solid American citizen’ —a middle-class, middle-aged 
estate agent, civic booster, and club joiner. Possibly no 
two works of literature did more to make Americans 
aware of the limitations of their national life and culture 
than did Main Street and Babbitt. 

With a sharp, satiric eye, Lewis continued to examine 
other aspects of what he considered national inade- 
quacy. Arrowsmith (1925) describes the frustrations of 
an idealistic young doctor in conflict with corruption, 
jealousy, meanness, and prejudice. The novel won the 
1926 Pulitzer Prize, which Lewis declined, perhaps be- 
cause he felt he should have received a prize sooner. 
Elmer Gantry (1927) satirizes religious hypocrisy and big- 
otry in the Midwest. 

In 1928, Lewis married Dorothy Thompson (1894- 
1961), who was a famous foreign correspondent and 
newspaper columnist. Their marriage ended in divorce 
in 1942. 

Dodsworth (1929) was perhaps the last of Lewis’ best 
works. The novel contrasts American with European life 
while relating the marriage difficulties of a prosperous 
American businessman on a European tour. 

Lewis’ later novels were primarily shallow photo- 
graphic realism. Critics now consider Lewis less a truly 
creative artist than an extraordinarily accomplished ob- 
server with a vivid descriptive style. Lewis died lonely 
and unhappy in Italy in 1951. 

Lewis and Clark expedition was the first explora- 
tion by the United States government of the country's 
vast northwestern wilderness. The expedition, led by 
Meriwether Lewis and William Clark, began in 1804 and 
Jasted more than two years. 

Lewis and Clark started up the Missouri River from St. 
Louis and travelled almost 12,400 kilometres to the Pa- 
cific Coast. They returned with maps of the frontier and 
information about the region's natural resources and the 
Indian tribes who lived there. The success of the expedi- 
tion enabled the United States to claim the Oregon re- 
gion. This claim, in turn, helped make possible the great 

ioneer movement that settled the West during the 
1800s. The expedition consisted of about 45 people. 
John Colter, who later became a famous American trap- 
per, was a member of the expedition. 3 3 

In December 1803, the men ofthe expedition built 
Camp Dubois across the Mississippi River from St. 
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The Lewis and Clark expedition left a camp near St. Louis, U.S.A., in 1804, journeyed up the 
Missouri River, and crossed the Rocky Mountains. The explorers reached the Pacific Coast in 1805. 
They returned to St. Louis in 1806 with valuable information about the new frontier. 


Louis. They stayed at the camp during the winter. A 
large flat-bottomed boat called a kee/boat was built for 
the trip. It measured about 18 metres long and could be 
rowed or sailed, or poled like a raft. Lewis and Clark 
stored many tons of supplies, including flour, meal, 
medicine, salt, and weapons. The men also acquired a 
large supply of coloured beads and other small gifts for 
the Indians they expected to meet. 

Up the Missouri. On May 14, 1804, the expedition set 
out in the keelboat and two dugouts. As the men trav- 
elled up the Missouri River, Lewis went ashore occa- 
sionally and was amazed by the large number of animals 
he saw. He wrote in his journal: “I do not think | exagger- 
ate when | estimate the number of buffalo which could 
be comprehended [seen] at one view to amount to 
3,000." 

In September, the explorers had their first encounter 
with Indians, Some of them went ashore to talk to a 
group of Sioux Indians and offer them gifts. However, 
the Indians demanded more gifts and would not allow 
Clark to return to the boat. The Sioux let him go when 
Clark's men showed they were ready to fight. 

In October, the expedition reached a Village of 
friendly Mandan Indians in what is now North Dakota. 
The explorers built Fort Mandan near the village and 
spent the winter there. During the winter, a French- 
Canadian trader named Toussaint Charbonneau and his 
wife, Sacagawea, a Shoshone Indian, joined the expedi- 

tion. 

West to the Rockies. The journey resumed on 
April 7, 1805. As the explorers travelled farther west, 
they saw many grizzly bears. The huge bears threatened 

the expedition continually, An attacking grizzly had to be 
shot several times before it died. 

Crossing the mountains was the most difficult part 
of the journey. The explorers had to get off their horses 
and lead them along rocky, narrow mountain paths. 


Some of the horses lost their footing and fell to their 
death. As the expedition travelled farther into the Rock- 
ies, there were fewer and fewer animals to hunt for 
food. The explorers killed some of their horses and ate 
them. 

The group crossed the Rockies in about a month. 
After reaching the Clearwater River in what is now 
Idaho, they built new canoes and paddled toward the _ 
Columbia River. The expedition reached the Columbia in 
October and travelled as fast as possible so they could 
reach the Pacific Coast before winter. They arrived at the 
coast in November 1805 and built Fort Clatsop near the 
mouth of the Columbia River. They spent the winter at 
the fort. 

Results of the expedition. The most important re- 
sult of the Lewis and Clark expedition was that iten- 
abled the United States to claim the Oregon region. This 
claim, plus the purchase of the Louisiana Territory, 
played an important part in the settlement of the West. 

See also Clark, William; Lewis, Meriwether; Saca- 
gawea; Colter, John. 

Lewisham (pop. 215,300) is a borough in Greater Lon- 
don, England. It includes the former boroughs of Dept: 
ford and Lewisham. The borough is situated in south 
London and is mainly residential. Blackheath, in the bor- 
ough, is a pleasant open space surrounded by houses: 
Colfe’s almshouses were built in the 1690's, and Boones 
Chapel dates from the 1680's. 

Lexcen, Ben (1936-1988), a self-taught Australian ma- 
rine architect, designed the controversial and revolu- 
tionary winged keel for Australia II, In 1983, the yacht 
became the first non-American entry to win the Amer 
ca's Cup. Lexcen was born Bob Miller in Boggabri and 
was educated in Newcastle, New South Wales. He 
served his apprenticeship as a fitter and turner in the 
railways. But his interest in boats eventually led him n 
becoming a sailmaker and boatbuilder by the age of 2> 


Lexington, Kentucky (pop. 204,165; met. area pop. 
317,629), is one of the chief trading centres for tobacco 
in the United States. The Lexington area also is a leading 
market for race horses. Lexington ranks as Kentucky's 
second largest city. Only Louisville has more people. 

The grass and water of the area around Lexington are 
rich in minerals that give horses strong bones and mus- 
cles. Auction markets in the Lexington area handle hun- 
dreds of horses every year and sell millions of kilograms 
of tobacco. 

Lexington, Battle of. See American Revolution 
(Lexington and Concord). 

Leyden. See Leiden. 

Leyden jar was one of the first devices used to store 
an electric charge. It was invented in Leiden (sometimes 
spelled Leyden), the Neth- 
erlands, in 1746. A Leyden 
jaris a glass jar sealed with 
acork. Sheets of metal foil 
cover about half of the in- 
side and outside of the jar. 
The foil conducts electric- 
ity, but the glass does not. 
Abrass rod is inserted 
through the cork and 
brought in contact with the 
foil inside the jar. 

When the brass rod is 
connected to a source of 
electricity, current travels 
through the rod and 
charges the inner foil. Cur- 
rent cannot pass through 
the glass, but the foil on 
the outside becomes 
charged by induction if it is 


t) 


= 
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properly grounded (see In- a 
duction, Electric). The 
outer foil has a charge op- Leyden jar 


Posite to the charge inside 
the jar. When the flow of current into the jar stops, à 
charge remains stored in the jar. If the inner and outer 
layers of foil are then connected by a conductor, their 
Opposite charges will cause a spark that discharges the 
jar. See also Capacitor. 
Leyte. See Philippines (The main islands). 
nee. 105,866) is the capital and holy city of Tibet. 
{ etans consider the city's temples sacred. The Dalai 
ama, a spiritual leader and exiled ruler of Tibet, lived in 
Lhasa until 1959, In that year, he went into exile in India 
with many of his followers after a failed revolt in Tibet 
against the Chinese Communists. Until 1904, Europeans 
Were banned from Lhasa, and it is sometimes called The 
Forbidden City. 
la Lhasa lies 3,597 metres above sea level in the Hima- 
rey Mountains of southeastern Tibet. It is the second 
ghest capital in the world after La Paz, Bolivia, which is 
about 3,660 metres above sea level. 
ata is a closely packed city of stone and brick k 
Baa, and shops. The city also has many monasteries 
nS temples. Most of the houses have low, flat roofs and 
th chimneys. Oiled paper, instead of glass, is used in 
ihe windows. The 13-floor Potala Palace stands out 
ove the city. Now a museum, the palace once served 
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Lhasa’s Potala Palace stands high above the city. Before Com- 
munist China took over Tibet in 1959, the Potala Palace was a 
temple and also the home of Tibet's spiritual leader, the Dalai 


Lama. It is now a museum, 


as a temple, the centre of Tibet's government, and the 
home of the Dalai Lama. 

See also Tibet (Cities; map). 

Lhasa apso is a dog that came originally from Lhasa, 
the capital of Tibet. It was once known as a terrier, but is 
now classed as a nonsporting dog. The Lhasa apso has a 
long, heavy coat that looks like a mop. Its hair falls 
thickly over its face, covering its eyes and ears. It also 
has whiskers and a beard. The Lhasa apso has a long, 
low body, and carries its feathery tail curled tightly over 
its back. 

In Lhasa, this dog was used as a watchdog, even 
though it is only about 25 centimetres high. A large dog 
guarded the door outside, while the little Lhasa apso 
stayed inside to warn of danger. See also Shih Tzu. 


ginally came from Tibet. 


The Lhasa apso ori 
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Li Bo (701-762) was one of China's greatest poets. There 
are several other spellings of his name, but the most 
common are Li Po and Li Bai. Li Bo's poetry is admired 
for its eloquence, wit, humour, and romantic descrip- 
tions of nature, especially of the moon. Li Bo also wrote 
poems praising the virtues of wine. He composed many 
poems at banquets and special occasions to entertain 
his friends and patrons. He believed his most important 
works were his poems on ethics and morality. 

Li Bo was probably born in what is now Kyrgyzstan, 
west of China. His family originally came from China, 
and they returned to the country when Li Bo was 5 years 
old. From 725 until his death, Li Bo travelled throughout 
China, supporting himself by writing poems and docu- 
ments for wealthy people. 

See also Chinese literature (Poetry). 

Li Hsien-nien. See Li Xiannian. 

Li Peng (1928- _) is one of China's top leaders. He 
became acting premier of China in November 1987 and 
was named premier in April 1988, The premier heads 
the operations of the government. Since 1985, Li has 
been a member of the Politburo, the chief policymaking 
body of China's Communist Party. He has devoted his ca- 
reer to the development of energy resources. His rise to 
power reflects China's increased interest in the develop- 
ment of technology in the 1980's. 

In 1989, the Chinese military killed many people dem- 
onstrating for greater democracy in China. Li was one of 
the leaders who called for the use of force to put down 
the demonstration. 

Li was born in Chengdu. His father was a revolution- 
ary writer who was executed by China's Nationalist gov- 
ernment in 1931. In 1939, Communist leader Zhou Enlai 
and his wife, Deng Yingchao, took Li under their care. 
From 1949—when the Communists gained control of 
China—until his death in 1976, Zhou served as premier 
of China. From 1948 to 1955, Li studied hydraulic engi- 
neering at Moscow Power Institute in the Soviet Union. 
Li Po. See Li Bo. 

Li Siguang (1889-1971) was a Chinese geologist. He 
made important contributions to the sciences of 
palaeontology (study of fossils), glaciology (study of gla- 
ciers), and seismology (study of earthquakes). Li Siguang 
founded the new discipline of geological mechanics, 
the branch of geology that deals with stresses and 
strains. His theories of geomechanics played a vital part 
in the discovery of several large oil fields in China. His 
main works included Quaternary Glaciation in the Lu- 
shan Area, Central China (1947), and Introduction to 
Geomechanics (1962). 

Li Siguang was born in Huanggang County, Hubei (or 
Hupeh) province. He studied science in Japan and the 
United Kingdom. In 1920, he became a professor in the 
geology department of Beijing University. In 1927, he 
was appointed director of the Institute of Geology of Ac- 

ademia Sinica, then in Nanjing. After the Communists 
established the People's Republic of China in 1949, he 
became minister of geology. 

Li Xiannian (1909 ? -1992), also spelled Li Hsien-nien, 
was one of the longest-serving first generation Chinese 
Communist Party leaders. He was China's minister of fi- 
nance from 1954 to 1966. Li was a member of the 
Politburo—the ruling body of China's Communist Party— 
from 1956 to 1987. He was vice premier of the govern- 


ment from 1978 to 1983 and an economic adviser to the 
premier of China. He held the largely ceremonial posts 
of president from 1983 to 1988, and head of the Chinese 
People’s Political Consultative Committee from 1988 to 
1992. 

Li, the son of poor peasants, was born in Hubei (or 
Hupeh) province. He received almost no education, and 
worked as a carpenter in his youth. In 1927, he joineda 
Communist-led peasant uprising. For the next 10 years, 
he led Communist guerrillas in central China against the 
Chinese Nationalist forces. Li commanded Communist 
troops during the war between China and Japan (1937- 
1945). After the Communists conquered China in 1949, 
he became a party and government administrator in the 
industrial city of Wuhan. 

Li criticized Mao Zedong in 1958, yet remained sym- 
pathetic to the Maoist inheritance. He also criticized 
Deng Xiaoping in the 1980's. Throughout his career he 
exerted a strong influence on China's political life from 
behind the scenes. 

Li Yuan (A.D. 566-635), a Chinese emperor, founded the 
Tang dynasty (A.D. 618-907). Historians consider this l 
dynasty one of the greatest periods in Chinese history. Li 
Yuan reigned from 618 to 627. He established Tang con- 
trol over rebellious sections of central and south China 

and defeated a Turkish invasion from the north. 

Li Yuan was born in Chang'an (now Xian) of a noble 
family. He became a general and served from 615 to 617 
as military commander in Shanxi province in north 
China. Li was loyal to the emperor until 617. In that year, 
Li's son Li Shimin persuaded him to rebel. Li Yuan's 
forces captured Changan, the western capital of the rul- 
ing Sui dynasty. In 618, the Sui ruler was murdered dur- 
ing a rebellion and Li became emperor. In 627, Li Shimin 
forced his father from the throne and became the sec- 
ond emperor of the Tang dynasty. 

See also China; Tang dynasty. r 
Liability insurance, See Insurance (Property and lia- 
bility insurance). 

Liana is the name for vari- 
ous vines found chiefly in 
tropical rain forests. Lianas 
climb on or around the 
trunks and branches of 
trees, using the trees for 
support. They have flexible 
shoots and grow rapidly. 

There are several types 
of lianas. Some, called 
scramblers or leaners, 
have no special structures 
for support. They lean 
against trees as they climb. 
Other lianas, including the 
kudzu vine and some kinds 
of honeysuckle, twine 
around trunks and 
branches. Many lianas have 
threadlike tendrils that at- 
tach to nearby vegetation 
or other objects. These in- 
clude grapevines, green- 

brier, and Virginia creeper. 
Other lianas, such as 


Lianas are vines that climb 
tree trunks or other objects. 


ivyand vanilla vines, use adventitious roots (roots 
formed away from the primary root) as a means of at- 
tachment. Still other lianas, including some bougainvil- 
lea, have hooked thorns or prickles for climbing. 

Libel is a written, printed, or other statement in a per- 
manent form that harms a person's reputation. Pictures, 
signs, and information broadcast on either radio or tele- 
vision may be libellous. Slander is similar to libel. How- 
ever, slander involves spoken words or a statement ut- 
tered that damages a person's reputation. In countries 
that allow slander cases, the victim of a slander must be 
able to show he or she has suffered actual damage. In a 
libel action, proof of damage is generally not necessary. 
Libel and slander are both forms of defamation. Individ- 
uals are most often the subject of libel, but a company 
or corporation may sue for injury to its reputation. 

The offence of libel does not consist of writing or de- 
veloping the harmful material, but in showing it. If the 
writer of such harmful information shows it to another 
person, the writer has published the libel. 

A person who believes he or she has been libelled 
can start legal proceedings in a civil court. Libel cases 
are usually tried by a jury. The plaintiff (person bringing 
the proceedings) must prove three things. First, the 
plaintiff must prove that something was published by 
the defendant. Second, the plaintiff must prove that the 
published material was about him or her. Third, the 
plaintiff must prove that the material was defamatory 
(damaging) to his or her reputation. 

Libel laws have sometimes come under criticism. 
Some journalists have complained that libel cases often 
cost a great deal in legal fees and take years to settle. 
But some lawyers and media researchers believe that 
the courts often rule in favour of plaintiffs without re- 
quiring enough proof that their reputation has been 
damaged. Another criticism arises in countries where 
libel cases are tried by juries who also decide the 
amount of damages. Such juries sometimes award ex- 
traordinarily high sums to successful plaintiffs. Several 
cases in England in the late 1980's resulted in record 
damages which were later reduced on appeal. 

_ Some countries treat libel as a crime if the statement 
5 likely to cause a breach of the peace. In such a case, it 
ie necessary that the statement is published to a 
: person. Slander is only a criminal offence if it is ob- 
ime blasphemous, seditious, or contempt of court. 
7 beral arts are the learned habits of thought and 
eh considered essential for a free human being. 
Scally; the liberal arts included two groups of 
yi One was the correct use of language (grammar), 
eae clearly logic), and expressing ones ideas per- 
ane He ly (rhetoric). The second group included the vari- 
atti ranches of mathematics. Originally, these were 
Tee geometry, astronomy, and harmony. Out of 
Ea r amonal studies have come the groupings into 
i an sciences, social sciences, and humanities. Col- 
x i S that concentrate on these studies are usually 
aE liberal arts colleges. 
fare Democrats is the name of the third largest of 
shay te Political parties. In its policies, the party empha- 
es e rights of the individual. It attracts people who 
fut Sr that changes in the life of Britain are necessary, 
clase o reject socialism. The party has no link with any 
group or special interest group. It opposes the 


Liberal Democrats 203 


idea that such groups should be in control of the gov- 
ernment. Liberal Democrats believe in the devolution 
(transferring from national to local level) of power. They 
believe in “community politics,” in which decisions are 
made with the active involvement of the people affected 
by them. 

Until 1988, the party was known as the Liberal Party. 
The Liberals fought the 1983 and 1987 general elections 
in alliance with the Social Democratic Party. The Alliance 
received 7.3 million votes in 1987, gaining 22 seats in 
Parliament. In the same year, the Liberals and the Social 
Democrats agreed terms for a merger of their parties. 

Overseas policy. Liberal Democrats have three main 
aims in overseas policy: (1) to strengthen the United Na- 
tions, (2) to increase the help given by the richer coun- 
tries to the poorer, and (3) to increase cooperation be- 
tween democratic countries. Liberal Democrats enthusi- 
astically support Britain's membership of the European 
Community (Common Market), and believe that Britain 
should play a positive role in developing common for- 
eign, economic, environmental, and agricultural poli- 
cies. 

Defence and disarmament policy. Liberal Demo- 
crats believe that the maintenance of collective security 
and the pursuit of disarmament must be considered to- 
gether. The partys aim is to reduce Britain's dependence 
on nuclear weapons and to agree to reductions in con- 
ventional forces. Liberal Democrats support Britain's 
membership of the North Atlantic Treaty Organization 
(NATO). 

Economic policy. Liberal Democrats aim to create a 
decentralized economy which develops partnership at 
work and helps people share in the wealth they help to 
create. Liberal Democrats believe that efficiency and re- 
sponsiveness to consumers are more important issues 
than the ownership of businesses. The party favours 
competition and tight regulation of monopolies. Liberal 
Democrats advocate employee sharing in decisions, 
profits, and ownership. They favour greater democracy 
in trade unions, and believe in positive union rights and 
responsibilities. 

Home policy. Early in the 1900's, Liberals laid the 
foundations of the Welfare State. The party now sup- 

orts a comprehensive National Health Service, with in- 
creased investment. They aim to integrate the tax and 
benefits systems to ensure that everyone receives a 
minimum income. In education, Liberal Democrats ad- 
vocate increasing investment and making educational 
opportunities widely available. 

Environmental policy. Liberal Democrats favour en- 
ergy conservation. They support development of non- 


nuclear energy sources. r 
or ization. Liberal Democrat members in both 


houses of Parliament form the parliamentary party. As- 
sociations in the constituencies are grouped in area fed- 
erations. The supreme body of the party is the annual as- 


sembly, made up of delegates from constituency 
The party also has a council, a national ex- 
olicy committee. The leader of the party 


i by ballot of all the members. 
Be he Whigs of the 


he early 1800s, some Whigs 
advocated parliamentary re’ 
religious privileges, 
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term Liberal Party was used to describe the alliance of 
these Whigs with the Radicals, the reform party. 

Leading Liberals during the 1800s included Earl Grey, 
Lord John Russell, Richard Cobden, John Bright, and 
William Ewart Gladstone. In 1886, the party split over 
Gladstone's controversial Irish Home Rule Bill. Some 
Liberals joined the Conservative Party. The Liberals did 
not regain power until 1906. Liberal leaders of this pe- 
riod included Herbert Asquith and David Lloyd George. 

During World War | (1914-1918), Lloyd George broke 
away from Asquith and formed an alliance with the Con- 
servatives, which lasted until 1922. The Liberal Party split 
and the Labour Party became the main opposition to the 
Conservatives. 

In 1981, the Liberals formed an electoral alliance with 
the Social Democratic Party. In 1983 and 1987, the Alli- 
ance won about 25 per cent of the vote in parliamentary 
elections. In 1988, most members of the two parties 
merged to form the Social and Liberal Democratic Party. 
The party took its current name two years later. In parlia- 
mentary elections in 1992, the new party won about 20 
per cent of the vote. 

Related articles in World Book include: 

Ashdown, Paddy Grimond, Lord 

Asquith, Herbert H. Lloyd George, David 
Campbell-Bannerman, Sir Henry Steel, Sir David 

Disraeli, Benjamin United Kingdom, History of 
Gladstone, William E. the 


Liberal Party of Australia is a political party which 
supports individual initiative and enterprise, and is con- 
servative on social and moral questions. It works in as- 
sociation with the National Party, and the two parties 
have formed coalition governments with anti-socialist 
policies. Coalition governments have had the Liberal 
Party's leader as prime minister. 

The Liberal Party was formed in 1944-1945 by Sir Rob- 
ert Menzies from the former United Australia Party. 
Most of its support has come from middle class voters 
in towns. It is organized through local, state, and territo- 
rial branches, linked by a federal executive. The su- 
preme conference of the party is the Federal Council. 
The leader and deputy leader are elected by the party's 
members of parliament. 

See also Australia, Government of. 

Liberalism is a political and economic philosophy that 
emphasizes freedom, equality, and Opportunity. The phi- 
losophy called conservatism, on the other hand, empha- 
sizes order, tradition, and the ownership of private 
property. Liberals have generally favoured more rapid 
social change than have conservatives. But liberalism is 
a confusing term, because its meaning and emphasis 
have changed considerably over the years. 

Early liberalism. The right to rebel against a govern- 
ment that severely restricts personal freedom was a cen- 

tral doctrine of early liberalism. Liberal ideas inspired 
the English revolution of 1688, the American revolution 
of 1775, and the French revolution of 1789. Liberal revo- 
lutions led to the establishment of many governments 
based on rule by law and by the consent of the gov- 
erned. Many such constitutional governments had bills 
of rights that proclaimed the individual's right to free- 
dom of speech, the press, assembly, and religion. The 
bills of rights also attempted to provide safeguards 
against the abuse of police and judicial power. 


Early liberals favoured constitutional government, but 
they usually distrusted democracy. They tried to restrict 
the exercise of political power to members of the 
property-owning middle class. But as the industrial 
working class grew larger, it adopted the liberal princi- 
ple that government should rest on the consent of the 
governed. By the late 1800's, a liberal was a person who 
favoured democracy and voting rights for adult citizens, 

Political and economic liberalism were closely con- 
nected until the 1900s. Early liberals believed the gov- 
ernment that governs least governs best. They argued 
that all people benefit most when each individual is al- 
lowed to follow his or her own self-interest. They be- 
lieved that the economy is self-regulating if left alone to 
operate according to its own rules. Therefore, they con- 
cluded, government regulation is unnecessary. The 
ideas of economic liberalism were arranged into a sys- 
tem by the Scottish economist Adam Smith, and dis- 
cussed in his book The Wealth of Nations (1776). This 
system was called capitalism, or free enterprise. 

Liberalism today. Liberalism has undergone a signif- 
icant change of emphasis in the 1900's. In the late 1800s, 
many liberals began to think of freedom less in terms of 
freedom from this or that restriction, and more in terms 
of freedom of opportunity. They became convinced that 
government action is often necessary to provide the 
conditions under which individuals can realize their po- 
tentials. 

Today, liberals favour active government regulation 
of the economy in the public interest. They support gov- 
ernment programmes to provide economic security and 
ease human suffering. Such programmes may include 
unemployment insurance, minimum-wage laws, old-age 
pensions, health insurance, civil rights legislation, and 
various antipoverty measures. Modern liberals believe 
in the primary importance of individual freedom. But 
they maintain that government must actively remove ob- 
stacles to the enjoyment of that freedom. 

See also Conservatism; Political science (Liberalism). 
Liberia is a country on the west coast of Africa. It is the 
world’s second oldest independent nation of mainly — 
black citizens. Only Haiti is older. Liberia was founded in 
1822 by freed slaves who were sent there by a coloniza- 
tion society in the United States. These freed slaves 
were joined by others who had been freed from slave 
ships bound for the United States. The name Liberia is 
derived from a Latin phrase meaning free /and. 

Liberia covers 111,369 square kilometres. It has a hot, 
humid climate. For Liberia's total population, see the 
Facts in brief table with this article. More than half the 
People live in rural areas and farm the land for a living. 
Monrovia, the country's capital and largest city, is 
named after U.S. President James Monroe, who ar- 
ranged for the development of the settlement of Liberia. 


Government 


In 1990, rival governments were established during ê 
civil war in Liberia. In 1994, a transitional government 
that included members of Liberia's three main politica 
factions was established. It was to govern until elections 
could be held. After the elections, the form of govern 
ment was to return to what it had been before the riva 
governments formed. The section below describes Libe- 
rias government before the split in 1990. 


A president headed Liberia's government. The voters 
elected the president to a six-year term. The president 
appointed a Cabinet to carry out the functions of the 
government. The legislature passed the nation’s laws. It 
consisted of a 26-member Senate and a 64-member 
House of Representatives. The voters elected senators 
to 6-year terms and House members to 4-year terms. All 
citizens 18 or older were allowed to vote. Liberia was di- 
vided into 13 counties. Each county had a superintend- 
ent appointed by the president. 

A Supreme Court headed Liberia's main court system. 
The Supreme Court had a chief justice and four asso- 
ciate judges. All supreme court judges were appointed 
by the president. Another court system judged cases 
based on African customary law. 


People 


Almost all of Liberia's people are black Africans. Small 
groups of Americans, Europeans, Lebanese, and Asian 
Indians also live in the country. The African population 
is made up of two main groups—the indigenous (native) 
Africans, whose ancestors have lived in the area for hun- 
dreds of years; and the ‘Americo-Liberians, who are de- 
scended mainly from African American settlers sent 
from the United States. 

The indigenous Africans account for about 95 per 
cent of Liberia's population. They are divided into 16 
ethnic groups, each of which has its own language, cus- 
toms, history, and territory. The largest groups are the 
Kpelle, who live in central Liberia, and the Bassa, who 
live along the coast. Other groups include the Gio, 
Krahn, Kru, Mandingo, and Mano. 

The Americo-Liberians make up about 5 per cent of 
the population. They live in coastal cities and towns. In 
general, the ‘Americo-Liberians have been far better off 
than the indigenous ‘Africans. Before a group of indige- 
ma Africans revolted in 1980, Americo-Liberians con- 
trolled the country's political system. The revolt brought 
indigenous Africans to power. 
wee life. About half of Liberia's population live in 
ae x areas. Some people live in expensive homes, but 
Le ive in small, tin-roofed wooden houses. The cities 
H eria have large buildings and shops, cinemas, and 
busy streets. Many city and town dwellers have electric- 
ity and running water in their houses. 


Facts in brief about Liberia 


cepa Monrovia. 
ree language: English. 
ae 1,369 km?, Greatest distances—east-west, 370 km; north- 
Hovatio 338 km. Coastline— 507 km. 
lo ion: Highest—Nimba Mountains, 1,380 m above sea level. 
Poputioa fi level along the coast. 
peat ion: Estimated 1996 population—3,136,000; density, 28 
bes le per km: distribution, 56 per cent rural, 44 per cent 
3i E census—2,101,628. Estimated 2001 population— 
chet products Agriculture—rubber, cassava, rice, coffee, ba- 
Nalinecl none, Forestry— mahogany. Mining—iron ore. 
Flag: Th anther ‘All Hail Liberia, Hail.” 
ene, ag has 6 red and 5 white horizontal stripes that rep- 
na the 11 signers of the Liberian Declaration of Independ- 
ce. A white star appears on a dark blue canton in the upper 


left corner. Adopted in 1847. See Flag (picture: Flags of Africa). 


M 
loney: Currency unit—Liberian dollar. One dollar = 100 cents. 
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People who live in urban areas work in schools, 
shops, factories, and government offices. Many also 
work as carpenters, doctors, taxi drivers, or servants. 
Many women who live in urban areas travel to rural 
areas daily to work on farms. Family life is important in 
Liberia. Extended families—in which married children 
and their offspring live with the parents—are common in 
the cities. 

Rural life. In the rural areas, people live in small vil- 
lages. Most people live in mud houses with thatched 
roofs. Almost no homes in rural Liberia have electricity 
or indoor plumbing. 

Most people in rural Liberia work as farmers. Many 

eople who live along the coast fish for a living or work 
aboard ships. As in the urban areas, extended families 
are common in Liberia's rural areas. 

Religions and languages. About 30 per cent of Libe- 
ria’s people are Christians, and about 20 per cent are 
Muslims. However, most Liberians—especially those in 
rural areas—follow traditional religious beliefs of their 


ethnic group. 

English is Liberia's official language. It is used in gov- 
ernment and business and is taught in the schools. Each 
African ethnic group has its own language, and some 
also have several distinct dialects. 

Education. Liberias school system includes six years 
of primary school and six years of secondary school. The 
government supports some of Liberia's schools. Others 
are run by missionaries. By law, children must attend 
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all 12 grades. However, only about 60 per cent of the 
children fulfil this requirement. School attendance is 
much lower for girls than for boys. Liberia lacks an ade- 
quate number of schools, especially in the rural areas. 
The country also has shortages of teachers and teaching 
materials. 

Liberia has one university, one college, and three 
technical or trade institutions. Less than 1 per cent of the 
people of Liberia attend school beyond the secondary 
level. Only about a third of the country's people can 
read and write. 


Land and climate 


Liberia has a rugged coastline. A narrow coastal plain 
extends inland from the coastline, and the land gradu- 
ally rises to a plateau region with low hills. This region 
includes the Bomi Hills and the Bong Range. Higher ele- 
vations of the plateau region have forests of evergreen 
and deciduous trees, including ironwood and mahog- 
any. Its valleys have grasses with scattered trees, High- 
lands in the northern and northwestern parts of Liberia 
include the Wologizi and Nimba mountain ranges. Libe- 
ria's most important rivers are the Cavally (also spelled 


Monrovia is the capital and 
largest city of Liberia. It stands 
on the Atlantic Coast of Africa 
at the mouth of the St. Paul 
River. 


Cavalla), which forms Liberia's border with the Ivory 
Coast; and the St. Paul, which flows through the moun- 
tains in the north. 

Liberia's climate is hot and humid. The country has an 
average annual temperature of 27° C along the coast. 
Most of Liberia has a dry season and a rainy season. On 
the coast, the dry season lasts from December to March. 
However, the dry season lasts longer in inland areas of 
the country. Annual rainfall on the coast of Liberia aver- 
ages 510 centimetres. Inland areas receive about 220 
centimetres of rain each year. 

Liberia once had much wildlife. But hunters killed 
most of the wild animals. Some elephants, crocodiles, 
pygmy hippopotamuses, antelopes, and leopards still 
live in the east and in the northwest. 


Economy 


About 75 per cent of Liberia's employed people work 
in agriculture. But agriculture contributes only about 20 
per cent of Liberia's gross domestic product (GDP). The 
GDP is the total value of all goods and services pro: 
duced in the country within a year. Service industries ac- 
count for about 54 per cent of Liberia's GDP and employ 


The Temple of Justice in 
Monrovia is one of Liberias 
most modern buildings. Libe- 
ria's Supreme Court meets in 
the building to hear cases. 


about 16 per cent of the work force. Mining accounts 
for about 14 per cent of the GDP and employs about 6 

er cent. Manufacturing and construction together ac- 
count for about 12 per cent of the GDP and employ 
about 3 per cent. 

Agriculture is the chief occupation in Liberia. Many 
Liberian families grow crops on small plots of land 
owned by their communities. Cassava, rice, sugar cane, 
and tropical fruits are the chief food crops. Most of the 
farmers also rear sheep, goats, pigs, and other livestock. 
Most Liberian farmers use old-fashioned farming meth- 
ods, and few have modern farm machinery. Liberia's 
farmers produce goods mainly for their own families, 
and so there is little to sell to city-dwellers. As a result, 
the country must import much of its food. 

Large rubber plantations owned by foreign compa- 
nies employ many Liberians. Farmers on these planta- 
tions use modern methods to produce rubber, Liberia's 
main agricultural export. Other export crops include 
cacao, which is used to make cocoa, and coffee. 

Liberia has some large forest areas. Timber cut from 
these regions is exported, used for firewood, or for the 
construction of houses. 

Service industries are economic activities that pro- 
duce services rather than goods. Such industries have 
become increasingly important to Liberia's economy. 
The country's most important service industries are gov- 
ernment activities, finance, insurance, and property de- 
velopment. 

Mining. Almost all of Liberia's mining income comes 
from iron ore, the country’s most valuable export. A 
company jointly owned by Italians and Germans mines 
iron ore in Liberia. Liberian prospectors mine small 
amounts of gold and diamonds. 

a Manufacturing. Factories in Liberia process farm, 
rest, and mining products. The country has an oil re- 


We 
ite tap rubber trees and collect latex on plantations. 
as been a chief source of income since the 1930s. 
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Farmers in rural Liberia live in small villages. Liberia's farmers 
grow food mainly for their own families. In the picture above, a 


woman sets out grain to dry in the sun. 


finery, and factories that produce soap, beverages, and 
explosives. 

Transportation and communication. Most of Libe- 
ria’s roads are unpaved. Railways built by mining com- 
panies carry freight between the companies’ mines and 
ports in Monrovia and Buchanan. Monrovia has two air- 
ports. Few Liberians own a car, City dwellers usually 
walk or take taxis or buses. Most rural Liberians travel 
on foot. 

The largest merchant fleet in the world is registered 
under the Liberian flag. But only a few ships are owned 
by Liberians. The rest are owned by people from other 
countries who register their ships in Liberia because 
taxes are lower there. 

Liberia has 3 daily newspapers. The country has an av- 
erage of about 1 radio for every 4 people. Less than 2 

tof all Liberians own a TV set. 


per ceni 
History 


Early days. The ancestors of today’s native Liberians 
probably came from kingdoms in Sudan between the 
1100s and the 1500s. In the 1400s, Portuguese explorers 
began to trade with the people who lived along the 
coast of what is now Liberia. The Portuguese traded for 
ivory, spices, and slaves who were taken from the inland 
region. The traders greatly prized a spice called malagu- 
eta pepper, which they called the “grain of paradise. 
Thus, the region became known as the Grain Coast. 
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The Liberian settlement. In the late 1700s and early 
1800's, many white people in the United States became 
concerned over the existence of freed slaves in their 
country. Some slaveowners believed that the existence 
of freed slaves increased discontent among those still in 
slavery. Other white people objected to the integration 
of the black freed slaves into their society. In 1816, a 
group of white Americans established the American 
Colonization Society (ACS). The goal of this society was 
to return free blacks to Africa, The society bought land 
along the Grain Coast from inhabitants of the region and 
started a settlement. They named the settlement Monro- 
via, after President James Monroe. In 1822, the first 
group of freed slaves arrived at the settlement by ship. 
These settlers were joined by many black Africans 
whom the U.S. Navy had removed from ships that were 
illegally transporting slaves. 

The settlers faced many difficulties. They had trouble 
finding sufficient food, and many died from disease. The 
indigenous Africans, who feared losing their land to the 
Americo-Liberians, often attacked the settlers. 

In 1838, the Monrovia settlement joined with others 
that had been established in the region to form the 
Commonwealth of Liberia. The commonwealth handled 
some of its own affairs, but it was controlled by the ACS. 
Joseph Jenkins Roberts, an Americo-Liberian from Vir- 
ginia, became governor. Jenkins tried to increase trade 
income by establishing customs duties (taxes on imports 
and exports), But European traders refused to recognize 
the right of the commonwealth to do so. Disputes also 
arose between the settlers and the ACS. Many Americo- 
Liberians sought independence, and members of the 
ACS resented the expense of supporting Liberia. Liberia 
became an independent nation on July 26, 1847. Roberts 
became its first president. 

The Republic of Liberia. The customs duties Liberia 
placed on its imports and exports increased the cost of 
trading with the country, Liberia's trade declined and its 
economy suffered. In the late 1800s and early 1900s, Li- 


The Liberty Bell, above, is a symbol of American independ- 
ence. It was rung each year from 1776 until 1835, when it 
cracked while being rung at the funeral of Chief Justice John 
Marshall. In 1976, the bell was moved from Independence Hall 
to the Liberty Bell Pavilion in Philadelphia, be/ow. 
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beria’s government was forced to take large loans in for- thereof,” is from the Bible (Lev. 25:10). The Liberty Bell 

eign countries to pay its bills. weighs over 943 kilograms. It now hangs in Liberty Bell 
In 1926, the government agreed to lease large Pavilion, in Philadelphia, Pennsylvania. 

amounts of land to the American Firestone Company for Libido is a psychoanalytic term referring mainly to the 

rubber plantations. The rent provided important income. energy of natural instincts or urges that motivate behav- 


The plantations also created jobs for many Liberians. iour. Austrian doctor Sigmund Freud was the first to use 
William Tubman became president of Liberia in 1944. the term (see Freud, Sigmund). 
Tubman was determined to develop the economy and Some psychoanalysts believe that the libido develops 


to integrate the Amnerico-Liberians and indigenous Afri- through certain stages. In the oral phase, the infant de- 
can populations. During Tubman’s rule, foreign trade ex- rives pleasure from such activities as sucking and biting. 
panded and the mining of iron ore experienced consid- In the anal phase, the child obtains satisfaction and in- 


erable growth. Some of Tubman’s policies aimed at terest in bowel control. In the genital phase, sexual in- 

providing more political and economic opportunities stincts are organized for the purposes of love and sexual 

for the indigenous Africans. reproduction. Some psychoanalysts believe problems in 
Recent developments. Tubman died in 1971. He the development of the libido and its expression can 

was succeeded by Vice President William R. Tolbert, Jr, cause character disorders and symptoms of the milder 

another Americo-Liberian. Tolbert tried to follow Tub- mental illnesses called neuroses. 

man’s policies, but he faced major problems. Iron ore See also Psychoanalysis and its Related articles. 

and rubber prices dropped, and Liberia's economy suf- Libra, the Scales or Balance, is the seventh constella- 

fered badly. In 1979, a rise in the cost of rice caused tion (star group) of the zodiac. It lies in the Southern 


riots and looting as people demonstrated against the Hemisphere between the constellations Virgo and Scor- 
price rise. Under Tolbert's rule, the rich prospered while pio. Libra is the only sign of the zodiac that is not sym- 
the poor became poorer. 

In 1980, a small group of military men from the indig- 
enous Liberian population killed Tolbert and took con- 
trol of the government. They installed Samuel K. Doe, an 
army sergeant, as president. A new Liberian Constitution 
was approved in 1984. In 1985, elections were held to 
choose a president and a legislature. Doe was declared 
winner of the presidency, and his party—the National 
Democratic Party of Liberia—was awarded a majority of 
seats in the legislature. However, many people believe 
the elections were rigged (fixed) by Doe and his sup- 
porters. Doe's new government took office in 1986. 

A rebellion against Doe began in December 1989. In 
1990, it developed into a bloody civil war. Two rebel 
groups—the National Patriotic Front of Liberia (NPFL) 
and the Independent National Patriotic Front of Liberia 
(INPFL|—fought with each other and with the Armed 
Forces of Liberia (AFL). The NPFL and INPFL consist 
mainly of members of Liberia's Gio and Mano ethnic 
groups. The AFL consists mainly of Doe's ethnic group, 
the Krahn, and the Mandingo. In September 1990, the 
INPFL captured and killed Doe. After Doe's death, the 
three groups continued to fight for control of the gov- 
ernment. West African peacekeeping forces were sent 
to Liberia. In November 1990, all parties agreed toa 
cease-fire. A government was established and took con- 
trol of the capital. The NPFL controlled much of the 
pe In October 1992, the NPFL attacked me cap- 
ital, and fighting resumed among rebel groups. The i igniof the Zo- 
warring parties agreed to a cease-fire in 1993, but fight- Libra isa group a re pean st Fe Boole) 
ing continued. In September 1994, the leaders of the Si ain 301 fs 
NPFL, the United Liberation Movement of Liberia for Des. Poe f, 


mocracy (ULMLD), and the AFL leader a reed to share sai A iaj 
power. Fighting ‘hae deere Ai the con bolically ae as aleg a er 
À s jent Greeks name r 
See also Monrovia; Tubman, William V. S. neS the neighbouring Scorpion constellation. The 


Liberty. See Freedom. 


i ii ial object in Libra is the eclipsing 
Liberty, Statue of. See Statue of Liberty- most interesting celestial object i 


le star) Delta Librae, which varies in magni- 


Liberty Bell is a treasured relic of the early days of binary (doub! r i 
ican i 33 days. Alpha Librae, also called Zubenel- 
wih other en balls to announce ete a ca is a blue-white double star 


with other church bells, to announce the adoption of the $ 4 
Declaration of Independence. Its inscription, “Proclaim which is visible Ce apa ee 
Liberty throughout all the land unto all the inhabitants See also Astrology; 7 
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Libraries play an important role in the education, work, and recreation of millions of people. `; 
Many public libraries, such as the one above, offer a variety of materials and services in attractive 
surroundings. The people in the foreground are using computer catalogues to find books. 


Library 


Library, Libraries form a vital part of the world’s sys- 
tems of education and information storage and retrieval, 
They make available—through books, films, recordings, 
and other media—knowledge that has been accumu- 
lated through the ages. People in all walks of life—in- 
cluding students, teachers, business executives, govern- 
ment officials, scholars, and scientists—use library 
resources in their work. Large numbers of people also 
turn to libraries to satisfy a desire for knowledge or to 
obtain material for some kind of leisure-time activity. In 
addition, many people enjoy book discussions, film 
shows, lectures, and other activities that are provided by 
their local library. 

Libraries play an important role in preserving a soci- 
ety's cultural heritage. For example, some libraries have 
special collections of such items as rare books, authors’ 
or composers’ original manuscripts, or works by local 
artists. In addition, the librarians in many libraries de- 
velop exhibitions and offer programmes to help people 
learn about their own community or about the culture of 
other civilizations. All in all, the library ranks as one of 
society's most useful service institutions, 

The first section of this article, The Library Today, pro- 


vides a survey of the varied contents and kinds of libra 
ies, and discusses the many services these importa 
stitutions provide. It also deals with the challenges ee 
problems faced by librarians and libraries. Then the tt 
cle describes in detail the different types of libraries 
are designed to serve different people. The article dis- 
cusses libraries in all parts of the world. 


The library today 


Today's libraries differ greatly from libraries of the k 
past—not only in contents, kinds, and services, but eve 
in physical layout and atmosphere. In turn, future w 
ies will differ from those of today. This is so p 
brarians constantly strive to find ways to expand ant ‘J 
perfect the contributions that they and their institution 
make to society, h- 

Contents and kinds of libraries. Libraries throug a 
Out the world show great variation in terms of both col 
tents and kinds. 

Variety of contents. The contents of libraries have 
changed so much through the years that the word /- 
brary itself is, in a sense, inaccurate. The word comes 
from the Latin word Ziber, which means book. It shows 


that libraries traditionally were largely collections of 
books. Today's libraries house many books, of course. 
But, they also have a wide variety of other materials that 
inform, educate, and entertain. These materials include 
magazines, newspapers, pamphlets, disc and cassette 
tape recordings, films and videos, photographs, micro- 
reproductions, computerized databases, paintings, mu- 
sical scores, and maps. In addition to ordinary books, a 
library may have large-print books and braille books for 
use by readers with impaired vision. 

People interested in music, for example, can learn 
much by reading library books on the topic. They can 
add a great deal to their understanding and apprecia- 
tion of music by listening to a library's musical record- 
ings. Students of agriculture can learn from books about 
how crops are grown and can widen their understand- 
ing by watching a library film or video on the process. 
Many people use libraries to study current events. Li- 
brary collections of magazines and newspapers provide 
the most up-to-date and detailed printed material in the 
field, But many libraries also have access to computer- 
ized news services or to videotex services through tele- 
vision. A library that owns recordings, braille books, 
talking books, and large-print magazines and newspa- 
pers can be of invaluable assistance to partially sighted 
or blind users. 

Variety of kinds. \n addition to expanding contents, li- 
brarians have developed many kinds of libraries to 
serve the information, recreation, and education needs 
of different people. College, university, and research li- 
braries maintain large collections of detailed research 
materials for advanced students and scholars. School li- 
braries have collections that provide the more basic in- 
formation needed by primary and secondary school stu- 
dents, Public libraries tailor their collections to a broad 
cross-section of the public. Government library collec- 
tions are geared chiefly toward serving the needs of 
government officials. Thousands of special libraries pro- 
Vide information for professional people, such as adver- 
tising executives, bankers, editors, engineers, historians, 
journalists, lawyers, doctors, teachers, and scientists. 

: Library services. Libraries today are a widespread, 
Vital service institution. In many parts of the world, li- 
brary materials are available to anyone who wants to 
Use them. Research libraries have extended library serv- 
ices far beyond making materials available. They offer 
many forms of assistance to library users. Librarians also 
work to interest people in library use, and they engage 
in a variety of activities that make the library an active 
force in society. 

Providing materials. Viewed historically, the library's 
role of making materials available ranks among the most 
important contributions ever made to human culture 
and technology. Libraries have long stored materials 
that enable ideas, knowledge, and experiences to be 
Passed on from generation to generation. Without this 
line of communication, cultural and technological devel- 
opments would not be as advanced as they are. 

Viewed as a factor in day-to-day life, the library's ma- 
terials serve as important resources in the education, 
work, and recreation of millions of people. To students, 
the library is a place where they can find materials that 
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help them carry out their school or college work. It is 
also a place where they can pursue knowledge beyond 
their classrooms and beyond their textbooks. 

Professional people in many fields rely on materials in 
special libraries for information they need in their work. 
Before going into court for a legal case, for example, a 
lawyer may spend hours in a law library finding and 
studying cases to prepare arguments. Doctors use medi- 
cal libraries to obtain information they need in order to 
treat unusual or complicated diseases. Many business 
executives find various library materials to be of great 
value in their work. 


School libraries serve students by providing materials for a 
wide range of purposes and interests. The children in the library 
shown above are studying some of its collection of paintings 
and art books to help them with a school project. 


Nationale in Paris is the national library of 
tre for scholarship. This picture shows 
s. The shelves in the background hold 
lection of about 500,000 magazines. 


The Bibliotheque 
France and a world ceni 
one of its reading room 
part of the library's col 
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For many people in all walks of life, the library is a 
place from which to get materials for leisure activities. 
Reading, looking at films or videos, and listening to re- 
cordings rank among the most popular leisure activities, 
and libraries supply materials for all of them. Large num- 
bers of people use a library to help them carry ona 
hobby. For example, stamp collectors can find books, 
pamphlets, and other materials to aid them. Amateur 
furniture makers can find instructions for building vari- 
ous pieces of furniture. Other people visit a library fre- 
quently just to browse for something, such as a novel, 
that will capture their interest and provide a few hours 
of relaxation and escape from the day-to-day world. 

The job of providing materials for library users is a 
challenging one. To do it well, a librarian must con- 
stantly stay aware of new publications and older materi- 
als that continue to be of value. The librarian evaluates 
vast amounts of materials—either through personal in- 
spection or by reading reviews—and decides which 
ones should be available in the library. 

Since library budgets are limited, the amount of de- 
sirable material always exceeds the amount that can be 
afforded. Therefore, a librarian must have skill in money 
management, as well as good judgment about users’ 
needs and the ability to keep informed about publishing 
developments. After new materials are purchased, a li- 
brarian catalogues and classifies them and arranges 
them in the library so that users can locate them easily. 

Assisting the user. The service provided by librarians 
goes far beyond getting and arranging library materials. 
Librarians help anyone who wants assistance in finding 
information. In all kinds of libraries this service involves 
teaching people how to use library resources, helping 
them find material to answer their questions, and sup- 
plying answers to their questions. If the library lacks 
some material a borrower needs, the librarian may ob- 
tain it through the library's interlibrary loan system or try 
to direct the borrower to a source where the material 
can be found. 

r Many libraries have a reference service or informa- 
tion service for answering users’ queries. A reference li- 
brarian may be called on to answer any kind of question. 


These include basic reference questions, such as “Who 
was the first president of the United States?” and “Which 
is the longest river in the world?" Other questions re- 
quire more complicated answers, such as telling a user 
how a hummingbird hovers or how wastepaper is recy- 
cled. Some libraries have librarians who receive and an- 
swer basic questions by telephone. This service saves 
much time for library users. Reference librarians deal in- 
creasingly with social issues as libraries increase their 
community-service activities. Librarians also often help 
organizations prepare programmes on such social 
problems as drug abuse or environmental pollution. 

Active community service. All libraries serve some 
kind of community—a town, city, nation, school, college, 
or business. All offer the basic service of providing ma- 
terials and assisting the public. But librarians also devise 
many more ways of serving their communities. 

Public libraries offer a wide range of services that the 
community can benefit from and enjoy. Most of them 
make material available through a main library, branch 
libraries, mobile libraries or bookmobiles, and services 
within hospitals, nursing homes, and prisons. 

In addition, many libraries reach out into the local 
community by providing community information serv- 
ices, often in conjunction with a local service agency. 
For example, a library may offer information on special 
employment opportunities within its local area. Other 
services offered might include news (through the me- 
dium of a newspaper column, a spot on local radio, ora 
library newsletter), or an index to the local newspaper, 
or a guide to an important local collection. 

School libraries supply materials that students and 
teachers need for learning and teaching, and the librari- 
ans teach students how to use a library—a skill that will 
benefit them throughout their lives. School librarians 
may also take part in curriculum development and 
changes and serve their school in a variety of other 
ways. Government libraries supply government officials 
with materials they need in their work. But they also dis- 
tribute materials to other libraries in the country and 
help to coordinate the activities of all the libraries. See 
also the following sections of this article for discussions 


Music lovers relax while lis- 
tening to their favourite re- 
cordings in the audio section 
of a library. Many libraries 
have collections of tapes an 
records that the public may 
use in the library or borrow 
for use at home. 
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‘eer Say a story during a story-telling session, above. A skilful storyteller not only enter- 
young library patrons, but also can help encourage children to read on their own. 


id library services: Public libraries; Schoo! libraries; Col- 
[se university, and research libraries; and Special li- 
raries, 
Titan The contents, kinds, and services of 
ra a ave all been improved through the years. But 
AIA remene extend even further. Librarians today re- 
Eon dene comfortable surroundings aid pa- 
aie their studies. Many libraries of the past would 
isk amewa dark, dismal, and unattractive by 
ieee Fanams: Modern libraries are planned so that 
igs ale lenty of light from windows and artificial light- 
Bakes ems. The arrangement of furniture and fixtures is 
of appealing and an aid to ease of use. The buildings 
ive in yoe libraries rank among the most attrac- 
Ahi eir communities—both inside and out. 
to sedi the library buildings themselves, librarians try 
tnadch iA easy access to library materials. Many do so 
fem a e open-stack or open-shelf system. This sys- 
henkka. borrowers to go through library materials 
this decide They can inspect the material firsthand and 
tem dif ide whether it will be useful to them. The sys- 
undies hes from the closed-stack or closed-shelf system, 
tal for th ich borrowers must ask librarians to get mate- 
but ma hee This can be a time-consuming procedure 
tials Hh be essential when rare books or sensitive mate- 
e involved. 
Sg eeu and problems. In spite of all their prog- 
ond eee all institutions in todays complex 
challen ES many challenges and problems. A major 
grow for libraries is how to keep up with the rapid 
Vidin a information. Important problems include pro- 
velopin equate finances to support library services, de- 
migteriay eae measures to protect valuable library 
for the a eveloping and applying effective techniques 
preservation of rare and historically significant 


materials to ensure that they are available to future gen- 
erations of users, and resolving difficulties related to the 
practice of photocopying and to the controversy over 
censorship. 

The growth of information. Each year, more and 
more information becomes available about every sub- 
ject that interests people. The volume of material pub- 
lished on almost every general topic doubles every 10 
to 20 years. In addition, this huge body of information is 
available in many different forms. 

The amount of material in what some sociologists call 
The Information Society poses challenges for librarians. 
It means that librarians must keep informed about more 
materials in a wider variety of formats than ever before 
and be more selective in their purchases. As a library in- 
creases its purchases, the librarian’s job of arranging 
and storing materials becomes harder. The amount of 
information also makes more difficult the job of locating 
materials for users. 

Fortunately, the tools with which librarians work are 
improving. There are more and better guides, indexes, 
and catalogues than ever to help librarians locate what 
people want Much cataloguing is now done centrally or 
cooperatively, so that the task does not have to be re- 

eated in each library. 

Many of the tools that help librarians deal with prob- 
lems caused by the growth of information result from 
technological advances. Microreproductions, of which 
microfilm and microfiche are the best known, make it 
possible to store information in less space and, some- 
times, at lower cost than ever before. It is now possible 
to reproduce an entire book ona microfiche not much 
bigger than a playing card. If such a microfiche “book” 
could be sold in huge quantities, it would cost little. 


Computers are another technological advance that 


214 Library 


A librarian’s work often requires day-to-day contact with 
people—listening to them and answering their questions. Many 
librarians find such personal contact richly rewarding, 


help libraries. They are used to keep records involved in 
various jobs, such as ordering, cataloguing, and circu- 
lating books. Computer-based catalogues called on-line 
public access catalogues have replaced the card cata- 
logue in many libraries. Other advanced systems com- 


bine computers, television, and telephones and make it 
possible for libraries to offer various services in homes, 

Participation in /ibrary networks and library systems 
also helps librarians deal with the growth of informa- 
tion. Library networks and systems enable a group ofli- 
braries to share information, materials, and services, 
Such networks also can help participating libraries or- 
ganize their collections and plan improved services. 
Some networks serve only a certain kind of library, such 
as an academic and research library. However, many 
networks and most systems are organized to servea 
specific geographical area. 

To be effective, the libraries in a network or system 
must be linked together by communications links. These 
links speed the sending of questions and answers about 
the availability of books and other materials. Some sys- 
tems pick up and deliver materials from one library to 
another. Many library networks and systems already 
exist, and the trend toward them continues to grow. By 
means of inter-library loans and similar reciprocal bor- 
rowing privileges among libraries and through use of 
microreproductions, computers, facsimile transmission, 
and other communication aids, a person in a library may 
someday have quick access to much of the world's re- 
corded information. 

Finances. Libraries—like schools, hospitals, and other 
institutions—face financial problems. Public libraries and 
state school libraries get most of their funds from taxes 
or rates. Local taxes are the traditional source of funds, 
although in some countries, central governments also 
have contributed to the development of these libraries. 
Other libraries are privately supported by the organiza- 
tions that run them and by private donors. 

The funds available from both public and private 
sources are limited, and all libraries work within budg- 
ets. Rising costs for salaries, materials, and equipment, 
along with increased demands for library services, puta 
severe strain on library budgets. The librarians job of 


A library network helps li- 
brarians deal with the infor- 
mation boom. Computer ter 
minals operated by this 
library, /eft, link over 6,000 
other libraries in the Unite 
States, Canada, Mexico, an 
Britain. 


choosing the best available material and the most useful 
services for a library thus becomes increasingly difficult. 
In addition, all libraries—whether their funds come from 
Public or private sources—must compete with other in- 
stitutions and other sectors of society for funds. 

Security. Each year, libraries lose large amounts of 
valuable materials through theft. Librarians use various 
methods to fight this problem. Some libraries have 
adopted security systems, Under one such system, peo- 
ple leaving a library are required to pass through a turn- 
stile at which a guard is stationed. The guard tries to de- 
tect anyone who is leaving the library with material that 
has not been through the library checkout. Some librar- 
ies use electronic and magnetic devices to detect at- 
tempted theft. Materials sensitive to electric or magnetic 
ees are put into library items. If a person tries to 
leave the library with an item that has not been checked 
out to him or her, the substance sets off an alarm at the 
library exit. 
ie ar Li or photographic copying, is the prac- 
3 of making copies of parts of books, magazines, 
papers, and pamphlets for users. The practice isa 
cule aid to the librarian’s work and to the user. For 
s mple; people doing major research projects may 

ed material from parts of dozens of books. They can 
y copies of the information they need from each book. 
laa they have permanent possession of the material 
in y need, and they have it in a form much reduced 

om the bulk of dozens of books. 

a i der regulate the reproduction of pub- 
tee material by photocopying. The laws provide for 
r photocopying by libraries or users without per- 

i ion from or payment to the holder of the copyright. 
Za copyright rules forbid “systematic” copying in an at- 
i de to avoid buying published materials. But the copy- 
nn aws do allow a limited exchange of photocopies 
es ng members of a library network or system, as long 

such sharing does not deprive the publisher of sales. 
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Shopfront libraries are one 
of several ways that libraries 
in some countries have 
spread their services. Such li- 
braries as the one on the left 
enable people to obtain li- 
brary materials in their own 
neighbourhoods. 


Some librarians believe that these photocopying restric- 
tions hamper public use. Publishers respond that peo- 
ple may do any amount of photocopying they wish if 
they obtain permission and pay royalties to the holder 
of the copyright. 

Preservation. Almost all libraries face a serious prob- 
lem in seeking to preserve valuable and often irre- 


helps clients ob- 
braries. Librarians also serve the general 
and public officials. 


A library consultant, such as the one above, 


tain information from lil 
public, students and teachers, 
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placeable materials. Books, documents, photographs, 
maps, and other items are fragile objects, and careless 
handling or even routine use can cause damage to 
them. 

The paper on which books and other documents are 
written is made of an organic substance and rots away 
over a period of time. Chemicals used in the manufac- 
ture of the paper and the ink used in the writing or 
printing on it turn to acids that speed up the decaying 
process. Other factors contributing to the gradual de- 
struction of the book or document include the process 
of oxidation, extreme variations in temperature and hu- 
midity, exposure to light and air pollutants, and the 
amount of handling that the documents receive. In some 
countries, documents face damage from the growth of 
fungi or the eating habits of certain insects, Storing doc- 
uments in a strictly controlled environment in which the 
hazards referred to earlier can be checked, is neither 
easy nor cheap. However, advances have been made in 
the conservation (preservation) of Paper materials. For 
example, it is now possible to deacidify (remove the acid 
from) paper and preserve it longer. New material can 
now be produced on alkaline paper that neutralizes the 
effects of acid buildup. 

Librarians can preserve paper documents on micro- 
film, and many newspaper archives and academic the- 
ses now take this form. Microfilming documents also 
makes them easily available to a greater number of 
users and reduces the space-consuming activity of stor- 
ing back issues of a newspaper or magazine. 

Films, videos, and other audiovisual materials present 
their own problems of preservation. They can be 

stretched or damaged by extreme heat, and videotapes 
and audio cassettes can suffer from the effects of inter- 
ference from an electrical or magnetic field. These mate- 


The children’s section ofa 
public library is usually in- 
tended to be attractive and ex- 
citing in its design. Colourful 
posters, a gingerbread play- 
house, and furniture, /eft, may 
help attract youngsters to this 
section. Librarians use many 
methods to make public li- 
braries appealing to all mem- 
bers of a community. 


rials must also be stored in a controlled environment. 

Censorship. The question of censorship is one of the 
most sensitive problems for librarians. Some people be- 
lieve that certain material should not be published, and, 
if published, should not be available in a library. Such 
materials include many works dealing with religion or 
sex and works that promote extreme political or social 
views. Other people oppose all censorship. Librarians 
often receive bitter complaints from people who sup: 
port the censorship of certain materials for deciding P 
acquire such works, and from anticensorship people 
excluding certain works. Some countries have become 
so concerned about censorship that they have intro- h 
duced a library Bill of Rights and Freedom to Read stal 
ment. 


Public libraries 


Public libraries serve a far wider range of patrons 
than do other kinds of libraries. These libraries aim to 
serve all members of a community—children, young 
adults, and adults from all walks of life. People use pu 
lic libraries for schoolwork, for their jobs, and for eke 
sure activities. Public libraries must therefore stock a 
riety of books and other materials and provide many 
services for members of the community. Many a 
must employ a variety of staff members who special! 
in serving various age groups. rete ein 

Kinds of public libraries. Public libraries rang i 
size from huge city, borough, or county libraries Wii 
dozens of branches to small-town libraries that oer 
only one room. No matter what their size or wher 
are located, all public libraries have the same goal 
be of maximum service to their community. ugh 

To serve the needs of a large urban area, a bore g 
or city library must have a vast variety of books an 


other materials. It also needs branch libraries to serve 
people in their own neighbourhoods. 

The materials in most large public libraries are organ- 
ized into subject areas, such as history, science, and 
sports. These libraries also have special sections for 
children, adults, and, often, young adults. In addition, 
they may have specialized departments to serve the re- 
search needs and the industrial and scientific interests 
of the community. For example, a library located in a 
major car manufacturing centre may have a large collec- 
tion of materials devoted to the history of the motorcar. 

Except in big cities, a public library does not have to 
be large to serve its community. A small library housed 
in a room or two can play an effective role if it has a 
good basic collection of reference books, subscribes to 
magazines of use to its patrons, and purchases enough 
new materials to keep up to date, But the essential ele- 
ment in any library is a librarian who makes it an active 
service institution and is interested in both library mate- 
tials and the people who use them. 

Services for children. A good children’s librarian 
makes a public library an exciting place. The librarian’s 
friendly, understanding attitude can make the children’s 
department amusing and interesting. The librarian ar- 
ranges the department so that young patrons can use it 
easily. Desks, chairs, tables, and shelves are at conven- 
ient heights for children, and the room may have pic- 
tures and other decorations to make it warm and ap- 
Pealing. 

_ Children’s librarians may conduct a wide range of ac- 
tivities to help young patrons enjoy themselves and de- 
velop an interest in the library and its materials. The li- 
brarian may also work with parent and community 
organizations and local schools to establish courses for 
the education and recreation of children. Summer 
Courses keep children interested in books and other 
materials during holidays. 
_ Services for young adults. Some large public librar- 
ies have separate departments for young adults. Young- 
a departments feature materials on careers, sports, 
gave and other subjects of interest to teenagers. Teen- 
ee as a group are especially interested in such social 
ie as citizenship, life styles, political change, pollu- 
es poverty. As a result, librarians try to obtain a 

e variety of materials dealing with these subjects. Li- 
ieni in young-adult departments, as well as in chil- 
abl S departments, must be able to guide users to suit- 

e books in the library's other departments when 
necessary, 
sel for young adults, like those for children, 
tothe Hi Programmes to encourage library use. Geared 
might one of young adults, such programmes 
ane involve discussions of books, films, popular 

a and current social issues. 
of ieee for adults. The needs of adults, like those 
alae ee change and expand constantly. Develop- 
SA n every field of knowledge make it increasingly 
ing Shee that adults continue their education after leav- 
duh ae Public libraries can play an important role in 

lucation. In addition, the public library is an im- 


01 A e 
y tant source of materials for increased leisure-time 
activity, 
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A reading room in a public library has comfortable chairs for 
those who wantto browse through a recently published book 
or catch up on the latest issue of their favourite magazine. 


Reference librarians, such as the man shown above, are 
sometimes called on to help locate information. 


A public library maintains a wide selection of books 
for adults. The selection ranges from up-to-date refer- 
ence works, such as almanacs, atlases, encyclopedias, 
and government publications, to nonfiction works that 
cover the whole broad range of peoples’ interests, and 
fiction of the past and present. , y 

Public librarians go beyond books to provide services 
to adults. They help patrons search the back issues of 
newspapers and magazines to find articles on specific 
subjects. They also lend films, sound and video record- 
ings, scores of musical compositions, prints of great 
paintings, and other items. Public libraries have refer- 
ence librarians who answer queries from patrons. 

Services for special groups. Public libraries have 
always served the needs of special groups, such as 
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people with disabilities. For example, many libraries dis- 
tribute braille books to the blind. Ta/king books (record- 
ings of books and articles) help individuals who cannot 
use ordinary books because of blindness, paralysis, or 
other handicaps, 

Libraries are paying increasing attention to the needs 
of senior citizens. Many people nearing retirement turn 
to a library for help in planning the future. They seek in- 
formation on such subjects as recreation, handling fi- 
nances, health, and travel. Some librarians prepare book 
lists for senior citizens and may hold meetings where 
older people can discuss their interests and problems. 
Most public libraries make books in large print available 
to people with failing eyesight. 

In addition to providing materials and services, some 
libraries help special groups in other ways. For example, 
a library may have a ramp at an entrance instead of stairs 
so that people confined to wheelchairs and anyone else 
who has difficulty using stairs can enter and leave easily. 

Many public librarians make a special effort to help 
teachers by providing books and other materials for 
their use. Many also conduct film shows, group discus- 
sions, talks on library materials, and other activities for 
various community groups. Organizations seeking help 

from public librarians in finding material on such sub- 
jects as managing money and bringing up children may 
be provided with bibliographies. Many public libraries 
provide rooms where groups can meet. Business and in- 
dustrial groups often use public libraries. For example, a 
public librarian might prepare a special list of books 


A mobile library is a buslike 
motor vehicle used to bring li- 
brary materials to people. 
Many public libraries operate 
these ‘libraries on wheels” as 
part of their effort to spread 
the service they provide. 


and other materials for use ina management-training 
conference. In communities with strong trade unions, 
public librarians frequently work with union leaders a 
further the education of workers. Some libraries provi 
books for factories. They also furnish books for adults 
who are learning to read. In effect, a good public libran, 
can be the main information source for the entire com 
munity. icli- 
Spreading the service. A major goal of public li ‘ 
brarians is to make their services available to bat 
Mobile libraries and branch libraries help sprend P s 
library service. As another step toward this goal, li te 
ies may participate in library networks or join toget 4 
in library systems. The establishment of network a? 
systems, discussed in the section on 7he library to oe 
has been a major factor in the greater distribution © 
brary materials and services. moai 
Administering a public library is like running A 
complex organization. It requires skill, epen fa 
the ability to deal with people effectively. The eet, 
public library is headed by the director or chief libri 
ian. This person may be responsible to a local libra 
committee who sets policies for the library. In paei 
that have no such body, the head librarian may bera 
sponsible to a local or national government officia 
education authority committee. ing 
The chief librarian has the responsibility of cary i 
out the policies set by the library committee. In pra to 
the chief librarian often takes the lead in suggesting i 
the committee the policies it should adopt. For this 


son, the chief librarian and the members of the commit- 
tee must have confidence in one another. The chief li- 
brarian prepares the budget for the library, for approval 
by the board and the local government. After the budget 
has been established, the chief librarian makes sure the 
money is spent wisely and in accordance with the poli- 
cies set by the committee. 

The chief librarian is responsible for the public rela- 
tions of the library. He or she tries to interest the public 
inthe library through newspaper articles, radio and tele- 
vision programs, and other forms of publicity. The chief 
librarian also guides the library staff in the selection of 
books and other library materials. A most important 
duty is keeping the library free from interference by 
groups that want to eliminate material which disagrees 
with their particular point of view. A good library collec- 
tion must represent many different viewpoints. 

Alarge public library may have separate departments 
for adult services; young-adult services; children’s serv- 
ices; extension services, including branches and book- 
mobiles; technical processes, including ordering and 
cataloguing library materials; public relations; person- 
nel; maintenance; and business, including bookkeeping 
and other office functions. In a small public library, all 
these duties may be the responsibility of the chief librar- 
ian and a few assistants. 

Supporting the public library. Public libraries, like 
all institutions, must have adequate funds to be able to 
serve the community. The amount of money funded to 
libraries out of public and private resources in different 
countries varies greatly. 

Salaries for librarians and other personnel make up 
the largest part of a library's budget. A public library ina 
developed country may spend about 60 per cent of its 
annual budget for salaries, 25 per cent for new materi- 
als, and 15 per cent for maintenance and miscellaneous 
expenses. However, rising salaries and other labour 
costs make these proportions difficult to maintain, and 
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Manchester Public Library in Manchester, England, is a build- 
ing of grand, classical elegance. It was completed in 1934. 


many libraries find that their budget for new materials 
must be cut down to meet labour costs. In extreme 
cases, such cuts may lead to the selling off of library 
stocks. 

Local taxes are a common source of money for public 
libraries. Some municipalities set aside money for their 
library out of their general funds, and others collect spe- 
cial taxes for the library. Some public libraries have en- 
dowments or grants from private sources. 

Private citizens also aid public libraries in other ways. 
Many communities have a local group that helps raise 
money for the library and acts as a public relations chan- 
nel for it. Such citizen groups work to publicize or sup- 
ply library services. The work of these citizen groups 
serves to remind the public of the importance of the li- 


brary to the community. 


Hemel Hempstead Central 
Public Library is a well- 
designed building serving the 
needs of one of Britain's 
major New Towns (areas of 
rapid development). It was 
completed in 1963 as an ex- 
tension to a building origi- 
nally opened in 1957. 
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A modern school library can be a multimedia centre designed to complement classroom 
studies and offer a variety of educational materials to students and teachers. In the library shown 
above, natural light and comfortable furniture help provide pleasant surroundings for students 
working on assignments, Individual booths offer privacy to students listening to recordings. 


School libraries 


Every school needs a library, even if a good public li- 
brary is nearby. Throughout the school day, teachers 
and students use library materials in the teaching and 
learning process. The quality of a school’s education 
programme depends, to a great extent, on quick access 
to library materials. 

Today's school library serves as a centre for a wide 
variety of educational media. These media include 
books, magazines, newspapers, and pamphlets; record- 
ings; maps, films, photographs, and paintings. In addi- 
tion, some school libraries have computer terminals 
with access to audio and visual materials from a main in- 
formation storage centre. Some libraries also may pro- 
vide such equipment as cameras, projectors, and tape 
recorders. Many libraries allow students to use this 
equipment in making their own films, slides, and tape 
recordings for classroom assignments. To reflect the ex- 
panded role of the school library in education, many 
schools call their libraries instructional materials cen- 
tres, learning resources centres, or media centres. 

School librarians are sometimes called media special- 
ists. They work closely with teachers in helping students 
learn to use libraries and library materials and to de- 
velop good reading and study habits. School librarians 
should have a specialized education in librarianship, But 
because school librarians work closely with teachers, 

they—like teachers—must be skilled in subject matter 
and educational processes. 


Many school systems provide services that help the 
individual school libraries and school librarians within 
the systems. For example, a school system may hire a . 
school library supervisor to help plan media pro- 
grammes in the system's individual libraries. The s 
visor might also coordinate the school system's mel ja 
programme with the whole list of education pro- 
grammes that the school provides. E 

Primary school libraries provide boys and girls ji 
with some of their first experiences in using a library, à 
Children go to their school library to hear stories; oai 
browse through, read, view, or listen to library materiz 
als; to borrow materials; and to get information for id 
classroom assignments. In the past, young child r 
little independent library research. Today, some ch iA 
dren begin independent use of the library at the ear e 
stage and expand their independent study as their 
needs and abilities increase. 

A good school library provides a wide range of M 
rial for use by students and teachers. If a class iS stu a 
ing Egypt, for example, the teacher can take out bot 
magazines, and pictures about Egyptian life and en 
or tapes on Egyptian music for classroom use. or 
teacher might instruct the students to do indepen 
research on Egypt at the school library, giving heri 

opportunity to explore, discover, and locate materiais 
for themselves. In the library, the students may also 
work together in small groups, discussing researc! e 
have done or perhaps studying and listening to ree” zy 
ings. Some libraries have small, separate conferen 


rooms for such activities, and many librarians believe 
there is a need for more of these facilities in schools 
throughout the world. 

Secondary school libraries differ from primary 
school libraries in two chief ways. Most of them are 
larger than other school libraries because most second- 
ary schools have more students than do other schools. 
Secondary school libraries also provide materials that 
cover a wider range of subjects and are more complex 
than those in libraries for the primary level. A library in a 
large secondary school might have separate depart- 
ments for languages and literature, mathematics, sci- 
ence, and social studies. 

In secondary school, students work on independent 
study projects even more than they do in primary 
school. Independent study is a particularly important 
skill for students who are planning to go on to univer- 
sity. Secondary school students continue the practice of 
sometimes working in small groups in the library. 

Many schools—at all levels—have library clubs. Mem- 
bers of these clubs may learn about library procedures 
and assist in the work required to run a library. A num- 
ber of librarians first became interested in their field in 
this way. 

School library standards. Many schools have good 
library facilities, but many others do not. Some do not 
have even a central library. In these schools, library 
books are kept in the classrooms. Some schools have lit- 
tle or no library materials other than books. In many 
school libraries, the collection is too small or too out of 
date to serve the needs of the students. In other schools, 
students must rely on the public library or a visit by a 
mobile library. 


ire isplay of books in this Spanish library is typical of many 
ave i in other European countries. Many school libraries 
Meet ooks and other materials in various languages to help 
et the needs of their patrons. 
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Librarians and other educators in many countries 
have long called for an upgrading of all inadequate 
school library facilities. They urge schools to meet cer- 
tain standards in library service. These standards deal 
with such matters as the kinds and number of materials, 
audiovisual equipment, and personnel that school li- 
braries should have. In some countries, official or semi- 
official national library associations work out and publi- 
cize standards for school libraries. 


College, university, and research libraries 


College and university libraries. The library is a 
major resource of any modern institution of higher edu- 
cation. College students study such a vast, fast-changing 
body of knowledge that few courses can be taught with 
one, two, or even a half a dozen textbooks. Research oc- 
cupies a significant place in life at colleges and at uni- 
versities. The library has a vital role in this search for 
knowledge. It serves as a workshop for the entire col- 
lege or university—students and teaching staff alike. The 
world’s largest university library, which contains about 
10 million volumes, is at Harvard University in the 
United States. 

A college or university library is a complex institution. 
It must have large quantities of books, magazines, docu- 
ments, newspapers, films, recordings, photographs, and 
other materials to meet the demands of both students 
and teaching staff. Many university libraries have collec- 
tions that are devoted to highly specialized subjects. 
Some university or college libraries contain very rare 
books or single copies of academic theses that cannot 
be consulted anywhere else. Such documents may be 
looked at only in the library concerned. 


Realia, or actual objects, are ¿ 
libraries. Such materials provi 
their schoolwork. The boy shown al 
birds’ nests to examine whil 
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A large university may have as many as 50 or more li- 
braries in its various departments, schools, and 
branches, An entire library may be devoted to a single 
field of study, such as biology, education, music, or psy- 
chology. Such specialization of libraries gives students 
quick access to in-depth materials for major courses of 
study. 

Since the 1960's, a trend in higher education has 
made too much subject specialization a drawback. 
Teaching and research in colleges and universities have 
tended more and more to cross traditional lines of aca- 
demic disciplines. The conventional divisions of 
knowledge—which are reflected in departmentalized 
libraries—work against the crossing of traditional lines. 
As a result, a new movement has emerged in the col- 
lege and university library field. There is a trend in li- 
braries toward organizing large collections of books 
that cover broad fields of knowledge, such as the natu- 
ral sciences, the social sciences, and the fine arts. Such 
libraries are useful to students who want information on 
several subjects from a general rather than a specialist 
point of view. 

In Europe and North America, college and university 


The University Library of 
Delhi is an attractive centre of 
learning set amid beautiful 
parkland in the spacious and 
well-planned modern city of 
New Delhi, capital of India. 


Arare-book collection isan 
example of the vast and valu- 
able holdings of university li- 
braries. The collection shown 
on the left is part of the Bei- 
necke Rare Book and Manu- 
script Library at Yale Univer- 
sity in the United States. The 
six-storey glass enclosure 
contains about 180,000 rare 
volumes. 


libraries face problems that result from two major de- 
velopments. These trends are the information boom, 

which is still going on, and the explosion of students, 
which has peaked in some countries. 

Never before has the world gained so much informa 
tion so fast. Storing the results of this information boom 
places an ever-increasing burden on all libraries. Librar- 
ies used heavily for scholarly research—such as those of 
colleges and universities—are especially hard-pressed. 
An enormous increase in college and university enrol- 
ments has occurred along with the information boom. 
This is partly due to two rapid increases in population- 
one that took place just after World War I! (1 939-1945), 
and another in the 1960s. 

Colleges and universities have taken various steps to 
keep pace with the demands on libraries caused by | 
these developments. Some have launched extensive li- 
brary-building programmes. They are trying to plan 
their new libraries in ways that will serve all students 
with maximum efficiency. In the past, for example, many 
university libraries were more concerned with the 
needs of postgraduate students and staff than with the 
requirements of undergraduates. Concern for the li- 
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The John P. Robarts Research Library at the University of To- 
hae is one of the largest academic library buildings in North 
merica. It houses humanities and social sciences collections. 


aay needs of undergraduates has increased, and some 
rer have even built separate libraries for these 
cae s. thers is also a trend toward separate library 
N or rare books and for other highly specialized 
ae manage and other aids—along 
veri E ibrary space—are helping college and uni- 
i hee one solve the storage problem. Some librar- 
aa egun using computers to keep track of the 
hee of information that they are amassing. 
aes a libraries. Many college and university li- 
in nction as research libraries. But several other 
oles of libraries also serve researchers and 
iy Faia heso libraries are not directly connected with 
raed icular educational institution. Some of the most 
Oa ae aeh libraries are privately controlled. 
TREA inds of libraries also have outstanding re- 
establish z research. Especially important are the well 
indthe | national libraries such as the British Library 
lakes aries: States Library of Congress, and special li- 
Ras rounisiered’ by professional associations. 
scholarl public libraries are not mainly concerned with 
Useful w a but many have collections that are 
brarys halle ools, such as the U.S. Cleveland Public Li- 
rary Coll ection on folklore and Australia's Mitchell Li- 
acide eia of material relating to Australia and the 
The prob 
Gee of providing adequate collections of 
cult for re or the people who use them is especially diffi- 
sands of psearch libraries. Keeping up with the thou- 
World is ee books published each year throughout the 
job of kee vast job in itself. But even more difficult is the 
technical ping up with the thousands of scholarly and 
magazines published by academies, govern- 
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The library of Trinity College, Dublin, has a million volumes, 
including Ireland's greatest manuscript, The Book of Kells. The 
library dates from the 1700s. 


ments, societies, and other institutions. Throughout the 
world, for example, there are about 10,000 medical mag- 
azines and at least 50,000 magazines in other branches 
of science. 

No one library can own all the material that research- 
ers might request. Researchers often need rare, out-of- 
print books, and books published in foreign languages. 
To help solve this and other problems, many research li- 
braries cooperate in buying, cataloguing, and storing 
books and magazines. 

One of the chief means of cooperation is through lists 
and catalogues of books and magazines. Many national 
libraries undertake to coordinate this cooperation, pro- 
ducing and maintaining a national catalogue for books 
and other printed materials and for magazines. Many re- 
search libraries rely on computerized cataloguing sys- 
tems to locate materials in other libraries. Materials that 
appear on the lists and in the catalogues can often be 
borrowed through interlibrary loans or can be photo- 
copied. Libraries also cooperate in buying books from 
other countries. 

Some libraries also cooperate in housing valuable, 
but seldom-used, books. In some countries, a central re- 
search library will serve as a storage centre for rare or 
seldom-consulted books. This centre may also sub- 
scribe to thousands of seldom-used journals, which 
other libraries may borrow. 


Special libraries 


Many businesses and other organizations maintain a 
library to serve the special needs of their workers. Such 
libraries fall into the general category of special librar- 
ies. They have a variety of different names, including 
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The collection of a special library may feature items other 
than books. The map library shown above, for example, has 
thousands of maps for the use of its patrons. 


Information Service, Research Library, and Technical Li- 
brary. 

The library of a newspaper is a special library. It is 
often called a morgue. Other special libraries include 
those of a bank, of an advertising agency, or of a com- 
pany that makes guided missiles. The World Book Ency- 
clopedia maintains a special library for the use of its edi- 
tors. Many of the research and government libraries 
discussed elsewhere in this article are special libraries, 

The collection of a special library is tailored to the 
needs and goals of the organization that the library 
serves. For example, the materials in a chemical compa- 
ny's library deal chiefly with chemistry. In some fast- 
developing fields, special library collections may in- 
clude relatively few books. To keep up with the latest 
developments, such libraries rely heavily on publica- 
tions other than books. These publications include com- 
puter printouts, magazines and pamphlets, newspaper 
clippings, scientific papers, and research and reports. 

The special library is taking on increasing importance 
with the rapid developments in all fields of knowledge. 
Specialists in various fields must rely on information to 
reach decisions. For this reason, they must be provided 
with the results of previous work and investigations be- 

fore they start new programmes. They depend on spe- 
cial libraries to supply them with the information. 

The librarian of a special library must be able to pro- 
vide the information required by the organization's staff. 
To do this job well, the librarian must (1) be thoroughly 


A special library at the United Nations, above, provides de 
egates with materials on international law, economic and social 
affairs, and other subjects related to UN work. 


familiar with the operation and needs of the organe 
tion, (2) know the contents of the library in great detai j 
and (3) know where to turn for information if the library 
cannot provide needed information. Even the collec- 
tions of the largest special libraries have limitations. $ 
Therefore, special librarians make extensive use of pu A 
lic, college, university, and research libraries; other spé 
cial libraries; trade associations; government agencies; 
and other sources of information. Piss 

Many special librarians have training in both iona 
anship and a special subject. For example, the a 
of an art museum might have degrees in both art hiaai 
and library science. Similarly, the librarian of a cheta 
company might have degrees in chemistry and in li 
science. iation 

Special librarians are organized into an associato 
called the Special Libraries Association. This associa f 
has about 11,500 members in several countries. Itis i 
vided into various divisions, such as Insurance, an fe 
vertising and Marketing. The divisions enable peop i 
with similar interests to work together on common 
brary problems. anil 

Copyright or legal deposit libraries. Most a 
libraries fulfil a special role in serving as copyrighta can 
legal deposit libraries. This type of library is one t eft 
request at least one copy of every book, journal, one 
odical published within the country concerned. Fo! opy 
ample, the British Library in London receives one re 
of every book, journal, or periodical published in 


United Kingdom. Other copyright libraries throughout 
the world include the National Library of Scotland, Edin- 
burgh; the Nationa! Library of Wales, Aberystwyth, 

Dyfed (with some restrictions); the Bodleian Library, Ox- 
ford; the University Library, Cambridge; the library of 
Trinity College, Dublin, in the Republic of Ireland; and 
the Bibliothéque Nationale, Paris, France. 

In the United States, the leading copyright library is 
the Library of Congress, in Washington, D.C In Aus- 
tralia, the National Library of Australia, in Canberra, re- 
ceives one copy of every book or journal published in 
Australia, and the National Library of New Zealand, in 
Wellington, is also entitled to receive a copy of every 
publication appearing in New Zealand. The National Li- 
brary of India (formerly the Imperial Library) is located in 
Calcutta and is that nation’s copyright library. 


Information science 


Librarians draw on many fields of knowledge other 
than library science to help them in their work. One 
such field, called information science, deals with what 
information is and how people use it. Information sci- 
ence also involves the ways computers, microphotogra- 
phy, and other technological developments can help 
provide people with information, Librarians study infor- 
mation science to learn how to operate a library so that 
patrons can get information quickly and easily. 

Information science brings together ideas from many 
other fields, including communications, computer tech- 
nology, information theory, linguistics, management, 
mathematics, and psychology and other behavioural sci- 
ences. A few examples can help give an idea of how this 
wide variety of knowledge contributes to the operation 
of a library. Communications provides an understanding 
of the various media libraries can use to transmit infor- 
mation. Computer technology helps librarians design 
emite library procedures. Information theory, a 
ranch of science and engineering, can be used to ana- 
tig the quality and characteristics of systems involving 
a aapemssion and use of information. Management 
plies techniques for analysing and improving library 
pat Mathematics provides a means to formulate 
hel statements of library problems, and linguistics 
ae in the creation of indexes. Psychology and other 
hk poral sciences help librarians understand how 
oe uman mind reacts when faced with such problems 

nding information in a library. 

i science has developed gradually during 
fans k Today, many colleges recognize its impor 
ee aa offer courses related to the field. Some col- 
feck and universities offer degrees in information 
ae Hae and some have the words information science 
A rmation studies in their name. Other colleges 

M information science as part of engineering. 
silo ae, people who complete academic information — 
seit courses hold research positions on large public, 
tration? college or university library staffs. Other infor- 
oa scientists may design or manage automated sys- 

eT the cataloguing and retrieval of information in 
alea journals, and other media. Still others work in 
Fa SSH or universities as information science teachers 
searchers. 
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Libraries of the world 


Western Europe has many of the largest, oldest, and 
most important libraries in the world. The national li- 
braries of Great Britain and France—the British Library in 
London and the Bibliothèque Nationale in Paris—are 
world centres of-scholarship. The British Library owns 
about 18 million volumes, and the Bibliotheque Nation- 
ale owns about 9 million. 

In addition to national libraries, Western Europe has 
dozens of world-famous university libraries, including 
those of Oxford University and Cambridge University in 
England, and of the University of Paris. There are also 
many important special libraries in Western Europe. 
Several of them are noted for collections of early manu- 
scripts and books. Vatican Library in Vatican City, the 
central library of the Roman Catholic Church, is one 
such institution. Government libraries and libraries of in- 
dustrial and research organizations operate throughout 
Western Europe. 

Great Britain's public library system became well es- 
tablished during the late 1800's. But in most of the rest of 
Western Europe, public library systems did not develop 
until after the end of World War II in 1945. Today, there 
are good public library systems throughout Britain and 
Ireland, and Scandinavia. Many librarians consider Den- 
mark's public library system a model for the rest of the 
world, Much progress is being made toward improving 


the public library systems of France and other West Eu- 


ropean nations. 

The development of library education in Western Eu- 
rope has followed roughly the same pattern as the de- 
velopment of public libraries. Excellent library schools 
operate in France, Germany, Great Britain, and the Scan- 
dinavian countries. All except the smallest Western Eu- 
ropean nations have library associations and publish li- 
brary journals. 

Eastern Europe and Russia. The countries of East- 
ern Europe have a long tradition of scholarly libraries. 
The libraries of Charles University in Prague, Czechoslo- 
vakia, and of Jagiellonian University in Kraków, Poland, 
rank among the oldest in Europe. Both date from the 
1300s. Each country of Eastern Europe has a national li- 
brary. The Czechoslovak State Library in Prague has 
about 5 million volumes. The Hungarian national library 
in Budapest has more than 2 million. 

Libraries have traditionally played an important role 
in the educational system of the East European nations 
and of Russia. The governments of these countries have 
set up public libraries and reading rooms in large cities, 
small towns, and rural villages. Trade unions and work- 
ers’ councils in industry also maintain their own library 
systems. Public, trade union, and workers libraries total 
about 25,000 in Poland, 20,000 in Czechoslovakia, 6,800 
in Romania, 6,500 in Bulgaria, and 9,200 in Hungary. 

Libraries in Russia and the other countries that for- 
merly made up the Soviet Union total about 330,000. 
About 130,000 of them are public libraries. The Russian 
State Library (formerly the Lenin Library) in Moscow is 
Russia's largest library and one of the largest in the 
world. Its collections of books, magazines, and newspa- 
pers include about 28 million items. The Library of the 
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The Russian State Library, in the heart of Moscow, is the largest library in Russia and one of the 
largest in the world. This ornately decorated library houses about 28 million items. It serves both 
as Moscow's main public library and as a national centre for scholarship. 


Academy of Sciences in St, Petersburg has about 13 mil- 
lion volumes, The M. E. Saltykov-Shchedrin State Public 

Library, also in St. Petersburg, houses more than 21 mil- 
lion volumes, 

Russia and the countries of Eastern Europe have li- 
brary associations that oversee standards for the coun- 
tries concerned. They also have journals and pro- 
grammes for the education of librarians, 

The Middle East does not have many well-supported 
modern libraries, The largest library in the Middle East 
is the Jewish National and University Library in Jerusa- 
lem, Israel. Its collection totals more than 2 million vol- 
umes. Other relatively large libraries in the Middle East 
include the national libraries of Turkey and Lebanon; the 
University of Teheran in Teheran, Iran; and the Univer- 
sity of Ankara in Ankara, Turkey. Saudi Arabia has four 
university libraries, Egypt, which is part of both the Mid- 
dle East and Africa, has large national and university li- 
braries (for more information, see the Africa section of 

this article). 

Public libraries are scarce throughout most of the 
Middle East. The most modern ones are in Jerusalem 
and Tel Aviv, Israel. Library education programmes are 
offered at the Hebrew University, the University of Tehe- 
ran, and the University of Ankara. Library associations 


have been established in Egypt, Iran, Iraq, Israel, Leba: 
non, and Turkey, 2 

Africa. Millions of Africans have no public library 
service. In some African nations, the only important li 
braries are those connected with institutions of higher 
education. Some countries do not have any locally sup 
ported public libraries. 

The lack of library service is most serious in the m 
than 30 nations that became independent during the 
1950's and 1960's, Some of these countries have made 
good beginnings, however. They include Ghana, ony 
Coast, Kenya, Nigeria, Sierra Leone, Tanzania, Tun'sia, 
and Zaire. MET 

Most of the largest and more important libraries 7 
in far northern or southern Africa. The Egyptian be 
Library in Cairo has over 14 million volumes, anda pi 
Cairo University Library has more than a million. A 2 
has a 600,000-volume university library and a large cA 
tional library that was rebuilt after a fire in 1962. i pe 
tional Library of Tunisia has more than 500,000 vott ve 
The Republic of South Africa has several large libra 
They include the Johannesburg Public Library, Hie 
about 13 million volumes; the Cape Town City Lib lr 
with about 1 million volumes; and the South Ar i 
brary in Cape Town, with about 530,000 volumes. 


ore 


braries of the universities of Cape Town, Pretoria, and 
Witwatersrand house from 500,000 to 700,000 volumes 


‘Africa has a few programmes for educating librarians. 

These programmes include those at the universities of 
a Town; Pretoria; Cairo; Ghana, in Accra, Ghana; Iba- 
dan, in Ibadan, Nigeria; Ahmadu Bello, in Zaria, Nigeria; 
Kano, Nigeria; Maidugan, Nigeria; Dakar, in Dakar, Sen- 
egal; and Makerere, in Kampala, Uganda. Africa also has 
anumber of library associations. Among them are the 
associations that are located in Egypt, Ghana, Nigeria, 
South Africa, Tanzania, Togo, and Tunisia. 

South and Southeast Asia. Most countries of South 
and Southeast Asia have national libraries, and one or 
more university libraries. Most of the libraries are small 
and poorly supported. The chief national libraries are 
those of the Philippines, Malaysia, India, Singapore, and 
Thailand. The largest and best-developed university li- 
braries are at the University of the Philippines; the Uni- 
versity of Singapore; and the Indian universities of Al- 
lahabad, Bombay, Calcutta, Delhi, and Vadodara, and 
Varanasi Hindu University. Most of the countries of 
South and Southeast Asia have scientific and commer- 
cial libraries, and many major government branches op- 
erate libraries. 

‘Most of the free public libraries in South and South- 
east Asia have been constructed since the end of World 
War Il, but many countries in the region have made little 
progress. One of the largest libraries in South and 
Southeast Asia is the Delhi Public Library in India. It has 
about 630,000 volumes. This library was founded in 1951 
With the assistance of the United Nations Educational, 
Scientific and Cultural Organization (UNESCO) to dem- 
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onstrate what a modern public library should be like. 

Training programmes for librarians are offered in 
many parts of South and Southeast Asia. They include 
those of Chulalongkorn University in Bangkok, Thailand; 
the University of the Philippines in Quezon City; the uni- 
versities of Delhi and Madras in India; and the Univer- 
sity of Karachi in Pakistan. Library associations operate in 
many of the countries of South and Southeast Asia. 

Australia and the Far East. The National Library of 
Australia, in Canberra, has more than 14 million vol- 
umes. The country's largest university library is that of 
the University of Sydney. It has more than 2 million vol- 
umes. Each state has a state library in its capital. The 
largest is the State Library of New South Wales in Syd- 
ney, with about 1} million volumes, Australia has many 
governmental libraries, and others that serve commer- 
cial, research, and industrial organizations. Almost every 
city and town has public and school libraries. Australia 
has a library association, a professional library journal, 
and several library schools. 

Japan also has a well-developed library system. The 
National Diet Library in Tokyo owns more than 7 million 
volumes. It has about 30 branches. There are nearly 400 
Japanese university libraries. The most important ones 
are the libraries of the universities of Tokyo and Kyoto, 
each of which has about 4 million volumes; Tohoku, 
Hokkaido, and Kyushu universities, each with over 1} 
million volumes; and Kobe and Waseda universities, 
each with about 900,000 volumes. Some public and 
school libraries operate in Japan. In some areas, mobile 
libraries provide library services to factories. 

Many Japanese universities offer library education 
programmes, including the Japan Library School at Keio 


Books for Asia is a library 
development programme 
sponsored by the Asia Foun- 
dation, It has provided more 
than 24 million books and 
journals to over 30,000 institu- 
tions in 28 Asian countries. At 
the Books for Asia Center in 
San Francisco, /eft, the books 
are prepared for shipment. 
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University in Tokyo. Japan has several library associa- 
tions and a professional library journal. 

In spite of a trend toward increased contact between 
China and the rest of the world over the years, there is 
still a shortage of reliable information about the library 
system of China. The great National Library in Beijing re- 
portedly has more than 10 million volumes, and the 
Nanjing Library owns about 4,700,000 volumes. Each 
province has at least one central library, with collections 
ranging from 100,000 to 3,500,000 volumes. Since 1949, 
when the Communists conquered China, dozens of uni- 
versities, colleges, and technical institutes have been 
founded, all with libraries. The Communists have made 
efforts to bring books and libraries to the people 
through schools, factories, and some public libraries. 
The municipal library of Shanghai is reported to have 
several branches containing about 6,900,000 volumes. 

The other countries of the Far East have lagged be- 
hind in library development. The largest library of Tai- 
wan is that of the National Taiwan University, which has 
about 1,200,000 volumes. South Korea has the 700,000- 
volume Central National Library, the million-volume 
Seoul National University Library, and the 400,000- 
volume Korea University Library, all in Seoul. Both Tai- 
wan and South Korea have library schools and profes- 
sional associations for librarians. The 14 million-volume 
State Central Library in Pyongyang is the largest library 
in North Korea. 

North America. The chief library in the United States 
is the Library of Congress, in Washington, D.C. This is 
probably the largest national library in the world. For 
more information, see the article Library of Congress. 
The Library of Congress is one of nearly 3,000 govern- 
ment libraries, both federal and state, that operate all 
over the United States. Federal libraries are adminis- 
tered by the central government or government agen- 
cies. For example, the National Agricultural Library, with 
Over 1} million items, serves the U.S. government's agri- 


The library of the Museum of Anthropology in Mexico City, 
above, owns many ancient manuscripts, This student is studying 
a manuscript to learn about early Mexican Indian culture. 


cultural department. State libraries are run by the indi- 
vidual states themselves. Research libraries include the 
National Library of Medicine, which has more than 24 
million items. One of the most interesting specialist li- 
braries is the 225,000-volume Folger Shakespeare Li- 
brary, in Washington, D.C. See Folger Shakespeare Li- 
brary. The American Library Association, which aimsto 
promote the highest standards of library organization, 
service, and librarianship, has more than 40,000 mem- 
bers and is based in Chicago, Illinois. 

The largest university library system in the United 
States and in the world is that of Harvard University, Its 
collections include more than 11 million books and 
pamphlets and numerous charts, maps, manuscripts, 
and microfilms. The Office of Publications Exchange of 
the Smithsonian Institute, in Washington, D.C., is the of 
ficial U.S. agency for the international exchange of scien: 
tific and scholarly publications. 

In Canada, the National Library of Canada, based in 
Ottawa, contains about 80,000 volumes. It opened in 
1953. The older Library of Parliament, also in Ottawa, 
opened in 1867. It contains some 570,000 volumes and is 
used mainly by politicians drafting laws. The 4,500- 
member Canadian Library Association, dedicated to the 
promotion of high standards in librarianship and library 
and information services, has its headquarters in Ot- 
tawa. 

Latin America. Libraries and librarianship have hada 
difficult time gaining recognition and support in most 
Latin America. The major emphasis there has been on 
building national libraries and libraries for universities 
and other educational institutions. The most important 
national libraries of Latin America include those of At 
gentina, Brazil, Chile, Mexico, and Peru. Each of these li 
braries has from 600,000 to 1,800,000 volumes. Large 
university library collections include those of the Unit 
versity of Buenos Aires and the University of Chile. Each 
collection has more than a million volumes, which are 
distributed among several branch libraries. 

Many cities and towns in Latin America have no free 
public library service, but several countries are making 
important gains toward that goal. Brazil has developed 
some of the best public libraries in Latin America. The 
São Paulo Municipal Library is especially noteworthy: 
Other Latin-American countries that have made ad- 
vances in providing public library service are Argentinai 
Chile, Colombia, Panama, and Peru. 

Most Latin-American countries have special sch 
to train librarians. These countries include Brazil, whit 
has about 30 library schools, and Argentina, Chile, af 
Colombia. Almost all Latin-American countries have nā; 
tional library associations. z 

International library programmes. Several internar 
tional and national organizations work to improve li 
ies throughout the world, especially in developing d 
countries. UNESCO and UNICEF—agencies of the Unite 
Nations—have done much to upgrade libraries in devel 
oping nations. 

The many UNESCO library activities have included the 
establishment of model public libraries in developing 
countries. UNESCO has also done much to aid the for 
mation of library schools and sponsor training PTO 


ools 


grammes and seminars in countries lacking such re- 
sources. UNICEF's many activities have included the pro- 
vision of books to schools in less wealthy countries. 
Many developed countries, including France, Germany, 
the United Kingdom, and the United States, have aid 3 
agencies that help upgrade libraries in developing na- 
tions. Government agencies such as the British Council 
and the United States Information Service maintain li- 
braries in many countries around the world and run 
support and training programmes for librarians in these 
countries. 

The International Federation of Library Associations 
and Institutions (IFLA) was founded in 1927 to promote 
international library cooperation. The IFLA has about 
1,000 members and affiliates, representing about 110 
countries. The IFLA meets annually and has done much 
to unify library procedures and standards and to pro- 
mote understanding among the librarians of the world. 
The IFLA has headquarters in the Netherlands and pub- 
lishes the quarterly /FLA Journal. 

; Several international associations promote coopera- 
tion among libraries that specialize in the same field. 
They include associations of law, music, and school li- 
braries. 

„A number of private foundations help the interna- 
tional development of libraries. For example, the Ameri- 
can-sponsored Asia Foundation has worked to develop 
libraries in 17 Asian countries. The Ford Foundation has 
given financial support to develop libraries in Asia, Af- 
rica, and Latin America. Other foundations that give fi- 
eine support to libraries of various nations include 

e China Medical Board of New York and the Gul- 
benkian Foundation. 


History 


Mla history of libraries parallels the history of writing. 
‘ide sin 5,500 years, people have made written rec- 
TS their ideas, their relations with others, and the 
ea onera them. They have kept their records ona 
‘a me i materials—bone, clay, metal, wax, wood, papy- 
magneti eather, parchment, paper, film, plastic, and 
inate ens mpe; At almost every stage in the develop- 
tio these materials, people have assembled collec- 
“as their records into libraries. 
aa of clay were established in ancient Meso- 
and Tarka region that now covers part of Iraq, Syria, 
tH last ey. The peoples of Mesopotamia discovered 
Mies ing records could be made by making marks on 
tess a which was then dried or baked, Thousands of 
Warned th tablets still exist, but scholars have not yet 
Somi tl , meaning of the markings on all of them. 
madis = of the oldest clay tablets discovered were 
the cee than 3,000 years before the birth of Christ by 
tamia. RI a people who lived in southern Mesopo- 
the site f rary of 30,000 clay tablets has been found at 
neat the ancient city of Nippur (see Sumer). Ar- 
Eear have found other libraries of clay tablets in 
In iain of ancient cities in Syria and Turkey. 
of clay ¢ eee archaeologists discovered thousands 
capital ae ets at the site of Nineveh. Nineveh was the 
Meso ancient Assyria, which occupied northern 
potamia. The tablets formed part of a library in the 
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A clay tablet of the 600s B.C. lists literary works, probably for 
use in the Royal Library at Nineveh in Babylonia. The Mesopota- 
mians collected thousands of such tablets for huge libraries. 


palace of King Sennacherib of Assyria, who ruled from 
704 to 681 B.C. In 1853, an even larger library was found 
nearby. This collection had been assembled by Sen- 
nacherib’s grandson, Ashurbanipal. Ashurbanipal 
brought together a huge collection of records from ear- 
lier kingdoms and empires. See Assyria (Language and 
literature). 

Libraries of papyrus. During the period that the 
peoples of Mesopotamia were writing on clay, the 
Egyptians were using papyrus, a writing material made 
from the papyrus reed. This reed grew in the marsh- 
lands of the Nile River. The Egyptians cut its stems into 
strips, pressed the strips into sheets, and joined the 
sheets to form scrolls. Some of the scrolls reached great 
length. One, called Harris Papyrus 1, is 41 metres long. 
This scroll is in the British Library. 

Papyrus is extremely perishable. Even so, some an- 
cient writings on papyrus have survived. The oldest 
ones date from about 2700 B.C. Harris Papyrus 1 dates 
from the 1100s B.C. 

Papyrus became the preferred writing material 


among peoples of the Mediterranean area about 500 
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Detail of a German engraving 1800) 


The Alexandrian Library in Alexandria, Egypt, was the most famous library of the ancient world. 
It had a copy of every existing scroll known to the library's administrators. 


B.C, and it remained so until about A.D. 300. The Egyp- 
tians used it until the 900's. See Papyrus; Manuscript 
(Papyrus manuscripts). 

The great libraries of ancient Egypt, Greece, and 
Rome all consisted of collections of papyrus scrolls. 
These libraries disappeared, and most of what we know 
about them is based on second-hand reports. For exam- 
ple, scholars have found references to Egyptian libraries 
at Amarna in the 1300s B,C,, and at Thebes in the 1200's 
B.C. But the libraries themselves are gone. 

Egypt. The most famous library of ancient times was 
the Alexandrian Library, a Greek institution of the Hel- 
lenistic Age. It was located in Alexandria, Egypt. Alexan- 
der the Great founded Alexandria in the 330s B.C. His 
successors as ruler of Egypt, Ptolemy I and Ptolemy Il, 
developed the Alexandrian Library into the greatest col- 
lection of scrolls in the ancient world, The Ptolemies 
borrowed books from libraries in Athens and other cit- 
ies and had them copied. According to legend, Ptolemy 
Il shut 72 Jewish scholars in cells on the island of Pharos 
until they produced the Septuagint, the first known 
Greek translation of the Hebrew Old Testament. 

The Alexandrian Library had a copy of every existing 

scroll known to the library's administrators. It owned 


more than 400,000 scrolls. A succession of famous j 
scholars headed this library, which became rennon 
for the scholarly studies it supported as well as for ii 
collection. Not a trace of the library remains today, ani 
no one knows for certain what became of it. He 

Greece. The Greeks also used papyrus. Some ae 
ans credit Pisistratus, a ruler of Athens during the m 
B.C, with establishing that city's first govemnmentak 
library. Most people of ancient times could not p 
and so “public” libraries—like that of Pisistratus—s® 
only a small minority of the population. 

The most famous library of ancient Greece hiar i 
founded by the philosopher Aristotle at his schoo T 
Lyceum. It served the same purpose as a university f 
brary today. The library no longer exists. According nto 
one tradition, Aristotle's successors sold its cole 
the Alexandrian Library. Another account says Prey, 
Cornelius Sulla, a Roman general who sacked Athens; 
took the collection to his palace in Rome. ; y 

Rome. The ancient Romans continued the iban Pr 
founding tradition of the Egyptians and Greeks. TI S 
liest Roman libraries were personal collections. on 
literature, which the Romans admired, formed men 
part of these collections. The possession of a pers 


the 


library became a status symbol in Rome, and satirical 
writers often mocked the practice. 

The Roman soldier-statesman Julius Caesar made 
plans for a public library in Rome. The Octavian Library 
probably resulted from his plans. Emperor Augustus 
built this library on Rome's Palatine Hill in 37 B.C, seven 
years after Caesar's death. The Octavian Library may 
have been Rome's first public library. Many other public 
libraries were built soon after. A survey of Rome's im- 
portant buildings in A.D. 337 included 28 libraries. The 
best of these was the Ulpian Library, built about A.D. 110 
by Emperor Trajan. It had separate buildings for storing 
Greek and Latin books. 

The Romans encouraged the establishment of librar- 
ies throughout their huge empire. Some of the build- 
ings that resulted still stand. They include Hadrian's Li- 
brary, which was built by Emperor Hadrian at the foot of 
the Acropolis in Athens about A.D. 125. 

The great collections of the papyrus libraries of the 
Roman Empire disappeared, like those of ancient Egypt 
and Greece. But one collection, which belonged to a 
Roman nobleman named Lucius Calpurnius Piso, was 
recovered. Piso lived in Herculaneum, a town at the foot 
of Mount Vesuvius, a volcano. In A.D. 79, Vesuvius 
erupted, and Herculaneum and the nearby towns of 
Pompeii and Stabiae were buried. In the 1750's, excava- 
tors uncovered the library. The papyrus scrolls were still 
in place. The National Museum in Naples has about 
1,800 of the scrolls. 

Libraries of animal skins. Scholars of the ancient 
world wrote on leather—which is made from animal 
skins—when papyrus was not available. During the 
1940's and early 1950's, hundreds of manuscripts, chiefly 
leather scrolls, were found in caves near the shore of 
the Dead Sea. These Dead Sea Scrolls, as they are 
called, probably belonged to the library of a Jewish reli- 
gious group called the Essenes. The Essenes lived in the 
highlands near the Dead Sea from about 150 B.C. to A.D. 
68. One of the main activities of the group's members 
was the copying of religious texts. The Dead Sea Scrolls 
include the oldest known manuscripts of the Bible. See 
Dead Sea Scrolls. 

Parchment, made from thin layers of animal skin, was 
a great improvement over leather. According to legend, 
parchment came into wide use because of the rivalry 
between the library in Alexandria and the library of Per- 
gamum, a city in what is now Turkey. When Pergamum's 
library threatened to become better than Alexandria's, 
the Egyptians cut off the supply of papyrus to Perga- 
mum. So the people of Pergamum developed parch- 
ment as a substitute. The word parchment comes from 
Pergamum. 

Parchment sheets cannot be satisfactorily joined into 
rolls, as can sheets of papyrus. Therefore, scribes and li- 
brarians developed the practice of folding several 
sheets of parchment down the middle and sewing them 
together through the fold. This practice established the 
form that books have taken ever since. By the time the 
West Roman Empire ended in A.D. 476, parchment had 
largely replaced papyrus in Europe. 

_The Middle Ages. In A.D. 378, when the Roman Em- 
pire was declining, the historian Ammianus Marcellinus 
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complained that “The libraries are closing forever, like 
tombs“ His statement reflected part of a decline in all 
forms of education that was taking place in Europe. 

In 476, the West Roman Empire ended and the period 
known as the Middle Ages began. This period lasted 
until the 1400's, During the first half of the Middle 
Ages—until about the late 900's—educational and artistic 
activity sank to a low level in Europe. Such activity took 
place in relatively few places in the Western world. 

Chief among the places where education flourished 
was Constantinople (now Istanbul, Turkey), the capital of 
the Byzantine, or East Roman, Empire. The learning and 
cultural activity that continued there provided a link be- 
tween ancient and modern European civilizations. Dur- 
ing the 500s in Constantinople, for example, a group of 
legal scholars used library materials and other re- 
sources to produce the Justinian Code. This collection 
of Roman laws ranks among the most important legal 
documents of all time. It became the foundation for the 
legal systems of many countries today. Also in Constan- 
tinople, during the 900s, the encyclopedic work known 
as Suidas recorded much knowledge that would other- 
wise have been lost. The crusaders sacked Constantino- 
ple in 1205. After the Turks took over Constantinople in 
1453, the city’s libraries disappeared. 

Christian monasteries made another major contribu- 
tion to the preservation of libraries and learning during 
the early Middle Ages. The copying of manuscripts be- 
came a major activity of the monks who lived in monas- 
teries throughout Europe and in parts of Asia and Africa. 
The monks worked in a room called a scriptorium. Most 
of the manuscripts they copied were from religious 
works, especially the Bible. But they also copied other 
works, including writings from ancient Greece and 


Detail of a French manuscript (13008! Bibliothèque Nationale Paris 
i script by hand. Such 

Amonkina scriptorium copies a manu: 

laborious work by medieval Christian monks helped preserve 

writings of ancient times for libraries of today. 
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Rome. The monks sold some of the copies they made 
and kept others in the monastery libraries. 

One of the oldest copies of the Bible was found in St. 
Catherine's monastery, on the Sinai Peninsula at the 
western tip of Asia. This manuscript, called Codex Sinai- 
ticus, dates from the early 300s. It was found in 1844 and 
is now in the British Library. Other important texts were 
found in the libraries of Greek monasteries on Mount 
Athos and of Coptic monasteries in Egypt. In Bethlehem, 
from 386 to 420, St. Jerome produced a large body of sa- 
cred writings. These works included his famous Latin 
translation of the Bible, called the Vulgate. 

About 540, Cassiodorus, a Roman nobleman, estab- 
lished a monastery on his estate in southern Italy. The 
monastery was devoted to the making of books that 
were both religious and nonreligious. Cassiodorus has 
been called the father of literary monasticism in the 
West. Many other monasteries also gained importance 
for their scriptoriums and libraries, Ireland contributed 
much to the movement. Irish monks produced many 
books, and the monks also founded monasteries in 
other parts of Europe. 

The modern university began to develop in Europe 
during the 1100s. Instruction and discussion, rather than 
research, were the main features of the earliest universi- 
ties. But research gained importance through the years, 
and the universities gradually amassed great library re- 
sources. 

The growth of the universities reflected Europe's 
emergence from the Middle Ages and entry into the 
Renaissance, which began in Italy about 1300. Europe- 
ans acquired a great desire for art and learning and 


Vatican Library, in Vatican City, has one of the worl 
early manuscripts and books. Founded in the mid-14 
olic Church. Scholars from all Parts of the world are 


looked back to ancient Greece and Rome for inspiration, 
Scholars found and translated ancient writings, and writ 
ers created literatures of their own. 

The renewed interest in learning led many aristocrats 


to develop private libraries. One such private collection - 


was begun by Cosimo de’ Medici in Florence, Italy, dur- 
ing the 1400s. It formed the basis of the Laurentian Li- 
brary, which ranks among the world’s finest libraries 
today. The famous artist Michelangelo designed its 
building. In England, Humphrey, Duke of Gloucester, ac- 
cumulated a large and valuable collection of writings. 
He gave it to Oxford University in the early 1400s. The 
university's library still has some of the writings. The 
Vatican Library also dates from the 1400's. This library of 
the Roman Catholic Church houses many items of the 
world’s most valuable literary treasures. See Vatican Li- 
brary. 

The East. The Chinese developed a deep respect for 
scholars and scholarship far back in ancient times. An- 
cient Chinese libraries were established for use by 
scholars, royalty, and aristocrats. The libraries helped 
advance and preserve Chinese learning. This learning 
became a major influence in China and other countries 
of the East. The East did not experience a decline in 
learning during the Middle Ages, as did the West. Butli 
braries and other educational tools were used only by 
scholars and the upper class until the 1900's. 

Paper, printing, and libraries. The Chinese had in- 
vented paper in A.D. 105. Paper is better suited for the 
manufacture of books than is any other material. The art 
of papermaking reached Baghdad (now in Iraq) by 800, 
Egypt by 900, and Europe by 1100. The use of paper 


d's largest and most valuable collections of 
00s, it is the central library of the Roman Cath- 
permitted to use the library. 


grew rapidly in Europe, and, by 1500, paper had almost 
completely replaced parchment. 

During the Renaissance in Europe, the spread of edu- 
cation and the increasing desire for knowledge created 
ademand for books which greatly exceeded the supply 
that could be created by hand copying. The problem 
was solved by the invention of printing from movable 
type, which had been known for centuries in Asia but 
was not discovered by Europeans until the 1400s. Johan- 
nes Gutenberg of Germany is credited with the inven- 
tion of movable type in Europe. Gutenberg began print- 
ing books in the mid-1400s, and his technique spread 
rapidly. See Gutenberg, Johannes. 

Printing on paper revolutionized bookmaking. More 
and more books could be printed, and more and more 
persons could afford to buy them. The printed book also 
brought many changes in libraries. Books gradually re- 
placed handwritten manuscripts. The books were put on 
open shelves, not in chests, as the manuscripts had 
been. The Vatican Library, founded at this time, was one 
of the first libraries to have shelves. By 1600, libraries 
had started to look like present-day libraries. Shelves of 
books lined the walls, and tables for readers stood in 
the middle of the room. 

_ Famous libraries. The 1600's were a golden age for 
libraries. Many great libraries that still exist opened in 
Europe, a number of them in universities. The first state- 
supported libraries were also founded. 

Great Britain, Duke Humphrey's library at Oxford was 
almost completely destroyed in the mid-1500s, when 
the government sought to wipe out all traces of Roman 
Catholicism. Sir Thomas Bodley, an English statesman, 
began to rebuild the library in the late 1500s. It was re- 
named the Bodleian Library. This library grew through 
the years, and today it ranks as Great Britain's second 
largest. See Bodleian Library. 

In 1759, Great Britain opened the British Museum, 
which included a museum and a national library. The li- 
brary, which became the British Library in 1973, is the 
nation’s largest and contains many priceless treasures. 
See British Library. 

The public library tradition in Great Britain has been 
strong since the late 1800s. But traces of it date back 
hundreds of years. The first known public library in the 
British Isles began in the Guildhall in London in 1425. 
Me second began in Edinburgh, Scotland, in 1580. 

hese libraries no longer exist. The first continuing li- 
brary that was open to the public was founded in Man- 
chester, England, in 1653. Parliament passed the Public 
Libraries Act in 1850, and public libraries gradually 
Spread throughout Britain. 

h ees The national library of France, the Biblio- 

hae Nationale in Paris, began in 1367 as the Royal Li- 
a m “A King Charles V. During the French Revolution 
its -1799), the Royal Library became the Biblio- 

‘que Nationale. The Bibliothèque Nationale ranks 
among the largest and most important libraries in the 
world. See Bibliothèque Nationale. 
vet 1643, Jules Cardinal Mazarin founded the great 
eons Library in Paris. He collected books and manu- 
‘i ripts from all parts of Europe and opened the library 

the public. The library is also famous for its influence 
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on the methods of operating libraries. Cardinal Maza- 
rin’s librarian, Gabriel Naudé, wrote one of the first trea- 
tises on library management. Librarians consider much 
of what Naudé wrote as still valid today. The French gov- 
ernment now owns the Mazarine Library. 

Italy. The great libraries of Italy include the Laurentian 
Library in Florence, the Vatican Library in Vatican City, 
the Ambrosian Library in Milan, and the National Central 
Library in Florence. The Laurentian and Vatican libraries 
are described in The Middle Ages section of this article. 
The Ambrosian Library, founded in 1609, is noted for its 
collections of monastic, Oriental, and scientific manu- 
scripts. The National Central Library collection is based 
on that of Antonio Magliabecchi, a famous book collec- 
tor and bibliographer. 

Germany. Before World War II began in 1939, the na- 
tional library of Germany was in Berlin. It was founded 
in 1661 by Frederick William, ruler of the state of Bran- 
denburg. The library became, in turn, the Royal Library, 
the Prussian State Library, and the German State Library. 
It suffered heavy damage during World War Il. 

Russia. The M. E. Saltykov-Shchedrin State Public Li- 
brary in St. Petersburg has been one of Russia's most 
prestigious libraries since it was founded in the late 
1700's by Empress Catherine the Great. The Russian 
State Library in Moscow was founded by Count Nikolai 
Rumyantsev in 1861. 

Other European libraries. The Royal Library of Den- 
mark in Copenhagen was established in 1657. King 
Philip V founded the National Library of Spain in Madrid 
in 1711. In Portugal, the National Library in Lisbon dates 
from 1796, National libraries, as well as great university 
libraries, were founded in many other European coun- 
tries during the 1600s and the 1700s. 

Latin America. Spanish conquistadors (conquerors), 

riests, and colonists brought the first large collections 
of books to Latin America during the 1500's and 1600s. 
Latin America’s oldest libraries are university libraries. 
The University of Santo Domingo in the Dominican Re- 
public was founded in 1538. It is the oldest university in 
the Western Hemisphere. The National Autonomous 
University of Mexico in Mexico City and the University 
of San Marcos in Lima, Peru, were established in 1551. 
The libraries of these universities may date from the 
time the schools were founded. 

Latin America’s largest national libraries were estab- 
lished in the 1800s. Argentina's national library in Bue- 
nos Aires and Brazil's national library in Rio de Janeiro 
opened in 1810. The national library of Chile was estab- 
lished in Santiago in 1813. Mexico's national library 
dates from 1833. 

The United States. The Harvard University Library, the 
oldest US. library, was founded in 1638. The first free 
lending libraries in the American colonies were — 
founded by Thomas Bray, an English clergyman, in 
Maryland during the late 1600s. Interest in these librar- 
ies disappeared, however, after Bray's death. In 1731 i, 
Benjamin Franklin and his friends founded the first sub- 
scription library in America, the Library Company of 
Philadelphia. The success of the company led to the 
founding of many other subscription libraries in the 


American Colonies. 
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In 1815, Congress bought Jefferson's collection for 
the Library of Congress, which had been burned during 
the War of 1812. The Library of Congress was rede- 
veloped around Jefferson's books. 

A strong movement to develop free public libraries 
began in the early 19th century and spread rapidly. In 
1846 the Smithsonian Institute was founded in Washing- 
ton, D.C. Its early projects reflected the growing interest 
in libraries throughout the nation. An important current 
index, Readers’ Guide to Periodical Literature, had its be- 
ginning with the index developed by the first librarian of 
Chicago Public Library, William Poole. Poole’s Index to 
Periodical Literature was first published in 1882 at the 
request of the American Library Association, 

An important name in librarianship worldwide is that 
of Melvil Dewey. He was a major figure in the history of 
libraries, He helped to found the American Library Asso- 
ciation. He started the periodical Library Journal and he 
developed the Dewey Decimal Classification System 
which is used in many countries, 

Canada, Library development in Canada has largely 
paralleled that in the United States. Canada’s first college 
library was established in 1635 at the Jesuit College of 
Quebec, The Canadian Library Association was founded 
in 1946. In 1953, Canada established a national library in 
Ottawa. 

Australia and New Zealand. The first libraries in Aus- 
tralia were subscription libraries, established in the 
early 1800s. Free public libraries began in most state 
capitals before the 18805. The first such public library 
started in Melbourne in 1853. 

Local public libraries developed very slowly. In 1935, 
the Munn-Pitt Report examined conditions in Australia’s 

public libraries. Acting on the report's recommenda- 
tions, the Australian central government created a li- 
brary board in each state to administer state govern- 
ment funds for local library development. Later 
legislation set up the library councils of Victoria and 


The National Library of 
Australia is sited in Can- 
berra, the nation’s capital city, 
The National Library was es- 
tablished in 1960. It has more 
than 14 million books, 


New South Wales. Official funding for school libraries 
began in 1969. In 1981 the Australian federal govern- 
ment set up the Australian Libraries Information Cound 
to advise on library needs across the country. 

Australia's first university library, now called the 
Fisher Library, was established by the University of Syd: 
ney in 1852. By 1912, the universities of Melbourne, 
Adelaide, Tasmania, Queensland, and Western Australia 
all had libraries. The Library of the Commonwealth Par- 
liament, set up in Melbourne in 1901, moved to Can- 
berra in 1927. A separate National Library, sited in Can- 
berra, was established in 1960. 

In New Zealand, an act of 1877 provided government 
subsidies for public subscription libraries. The first su 
library was set up in 1880 in Auckland under the contra! 
of the city council. Following a survey of New Zealand 
braries in 1934, most authorities established library colf 
lections in which items of permanent interest were len 
to users free of charge, while popular books, such as 
mantic novels, could only be rented. New Zealand's 
Country Library Service and its School Library Service 
began before 1942. These services became part of the 
National Library of New Zealand, which dates from 1 
The National Library also includes the Alexander Turn- 
bull Library, set up in 1918 and now a major reference 
and research library. we 

India. The first libraries in India were collections i 
manuscripts housed in the scriptoriums of medieval 
Buddhist and Jain monasteries. Modern libraries, i 
ever, did not begin to emerge in the Indian peninsula i 
until the 1800's. During this period, printing underwenti 
rapid growth, and India's modern education system 3 
came into existence. University libraries developed, a 
the National Library of India was founded in Calcutta 88 
the Imperial Library in 1903. 4 

Today India has several hundred libraries, including 
both university and state libraries. More than one-thi vf 
of India’s population can read and write, and this leve 


State libraries in Australia, 
such as the State Library of 
New South Wales, have gen- 
eral reference books as well 
as special collections of mate- 
rial, 


literacy has encouraged the rapid growth of the coun- 
trys publishing industry. State and university libraries 
are the chief buyers of books produced by native Indian 
publishers. But for political reasons the financial support 
given to these libraries by the state has not always been 
secure. For example, in the late 1970's and early 1980's, 
the central government of India stopped funding state 
and university libraries, so they could not buy books. 
Related articles in World Book include: 
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What challenges and problems do libraries face? 

Discuss the role of technology in today's libraries. 

Discuss and compare library development around the world. 

What did Melvil Dewey and Andrew Carnegie contribute to the 
development of libraries? 

What are the main types of public library and what are their 
general functions? 

How do school librarians serve their communities? 

Why is the future development of libraries and librarianship so 
important? 

What services does a state library provide to the state govern- 
ment? To other libraries? 

Discuss and compare library development around the world. 

What did Melvil Dewey contribute to library development? 

How do school librarians serve their communities? 

Why is the future of libraries and librarianship so important? 


Library of Congress, in Washington D.C, is one of 
the largest and most valuable research libraries in the 
world. The Library of Congress has about 84 million 
items in its collections, including over 20 million books 
and pamphlets, and millions of charts, engravings, 
manuscripts, maps, films, musical compositions, photo- 
graphs, and recordings. The library owns the largest 
collection of incunabula (books printed before 1501) in 
the Western Hemisphere. This collection has about 
5,600 books, including a perfect copy of the Gutenberg 
Bible, the first important book printed in the Western 
world, 

The library's 35-million-piece manuscript collection 
represents all aspects of American life and culture. The 
U.S. history collection contains the papers of almost 
every president from George Washington to Calvin 
Coolidge. The library's Chinese, Japanese, and Russian 
collections are among the largest in the world. 

The library's first responsibility is to provide research 
and reference assistance to the U.S. Congress. But it also 
serves as the national library, having extended its serv- 
ices over the years to government agencies, other li- 
braries, scholars, and the general public. The librarian of 
Congress administers the library. The librarian is ap- 


pointed by the United States president with Senate ap- 
proval. 


The Library of Congress provides cataloguing infor- 
mation to other libraries on printed cards, on magnetic 
tapes, and in book catalogues. Through a programme 
called Cataloging in Publication, the library gives pub- 
lishers cataloguing data to be printed directly in books, 
usually on the back of the title page. The Library of Con- 
gress loans other libraries books that are unobtainable 
elsewhere and supplies photocopies of other materials, 
The library also provides books in braille and recorded 
books to blind and handicapped readers. More than 160 
cooperating libraries help distribute these materials, 

One department of the library administers the copy- 
right laws. Two copies of every publication for which an 
author requests copyright protection must be deposited 
in the library. The library selects items for its collections 
from these deposits. 

Congress established the library in 1800. It appropri- 
ated 5,000 U.S. dollars to buy books and furnish a room 
in the Capitol for the library. This first library was de- 
stroyed in 1814 when the British burned the Capitol. 

Congress immediately began building up a new li- 
brary in the Capitol. In 1815, it purchased the private li- 
brary of Thomas Jefferson, which had about 6,000 books. 
The Library of Congress continued to grow, although 
several fires—the most serious in 1851—damaged the 
collections. In 1897, the library moved to a new grey 
sandstone building east of the Capitol because it was 
too large to be kept in the Capitol. In 1938, an annex of 
white Georgia marble was built on an adjoining site. In 
1980, the James Madison Memorial Building, the largest 
library building in the world, was constructed. At this 
time, the 1897 structure was renamed the Thomas Jeffer- 
son Building and the 1938 annex was renamed the John 
Adams Building. Together, the three library buildings 
have about 29 hectares of floor space. 

See also Library; Library of Congress Classification; 
MacLeish, Archibald. 

Library of Congress Classification is a system for 
arranging materials in a library. Many large research 
and university libraries use this system. It provides 


The Main Reading Room of 
the Library of Congress, left 
is the centre of the greatest 
research library in the United 
States. Scholars from all parts 
of the world come to study at 
the library. 


reater precision in most fields and more room for ex- 
pansion than the Dewey Decimal Classification (see 
Dewey Decimal Classification). 

Each Library of Congress classification is represented 
bya set of capital letters and numbers. The first letter in 
the set indicates one of 21 major areas of knowledge. 
These areas include; A-General Works; B-Philosophy, 
Psychology, and Religion; C to F-History; G-Geography, 
Anthropology, and Recreation; H-Social Sciences; J- 
Political Science; K-Law; L-Education; M-Music; N-Fine 
Arts; P-Language and Literature; Q-Science; R-Medicine; 
S-Agriculture; T-Technology; U-Military Science; V- 
Naval Science; and Z-Bibliography and Library Science. 
The second letter stands for a subclassification. The 
numbers represent a specific topic. 

Inthe following example, the book Familiar Trees of 
America, by William C. Grimm, has the number QK 481. 
The Q stands for science, the K for botany, and the 481 
for trees of North America. 


Science 
ae ——__—— Botany, 
_s——— Trees of North America 


QK 481 


The Library of Congress developed its classification 
system in the early 1900's for its large collection of 
books. Specialists add or modify about 6,000 classifica- 
tion numbers yearly to account for current events and 
new knowledge. 

Libretto. See Opera (The libretto). 

Libreville (pop. 350,000) is the capital and largest city 
of the central African country of Gabon. Libreville lies in 
western Gabon on the Gulf of Guinea, an arm of the At- 
lantic Ocean, and is a major port. For the location of Li- 
breville, see Gabon (map). 

The city is Gabon’s centre of commerce and culture. 
Factories in Libreville manufacture food products, furni- 
ture, timber, and textiles. The city has a variety of educa- 
tional and research institutions, including the Omar 
Bongo University, named after Gabon’s president. 

Libreville—the name means free town—was founded 
by French naval officers in 1849 as a refuge for freed 
slaves. In 1883, it became the capital of Gabon, a French 
colony at that time. It remained the capital after Gabon 
became independent in 1960. Since the mid-1970s, a 
convention centre and many other buildings have been 
erected, and urban renewal has modernized the city. 
Libya is an Arab country in northern Africa. It lies on 
the coast of the Mediterranean Sea. The country is bor- 
dered by Egypt and Sudan on the east, Chad and Niger 
on the south, and Algeria and Tunisia on the west. Trip- 
oli is Libya's capital and largest city. For Libya's total pop- 
ulation, see the Facts in brief table with this article. 

The vast, dry Sahara covers most of Libya, and the 
country has few natural resources. But the discovery of 
Petroleum in’1959 injected huge sums of money into 
Libya's economy. The government of Libya used some of 
this wealth to improve farmland and public services. 

Almost all of Libya’s people are of mixed Arab and 
Berber ancestry and are Muslims. Until the early 1900s, 
Libya consisted of three separate geographical and his- 
torical regions. It became a united, independent country 
in 1951. Libya's official name is the Great Socialist Peo- 
Ple's Libyan Arab Jamahiriya. 
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Government 


Muammar Muhammad al-Qadhafi is Libya's head of 
state, but he holds no official title. In 1969, Qadhafi led a 
military revolt that overthrew the ruling monarchy. 

Libya's government is based on popular assemblies. 
All Libyan citizens age 18 or older may vote and hold of- 
fice. About 1,000 local groups elect a representative to 
the General People's Congress (GPC), which officially 
runs the national government. The GPC meets every 
year to consider legislation and to select the members 
of the policy-making General People’s Committee. 

Libya is divided into 24 political units called baldiyas. 
A local People’s Congress administers each baldiya. Po- 
litical parties have not been permitted since 1952. In 
1971, the Arab Socialist Union was formed as Libya's 
only political alliance. But a number of underground op- 
position groups exist, both in Libya and other countries. 


People 


Population and ancestry. ‘About 80 per cent of Liby- 
ans live along the Mediterranean coast or in the upland 
regions just south of the coast. More than 90 per cent of 
the population is of mixed Arab and Berber ancestry. 
The Berbers lived in Libya before the Arabs arrived in 
the A.D. 600s. 

Languages. Arabic is the official language of Libya, 
and it is spoken by almost all the people. But many edu- 
cated Libyans speak a second language, particularly 
English or Italian. 

Way of life. About 70 per cent of Libya's people live 
in urban areas. About 30 per cent live in rural areas, 
mostly in villages or desert oases. Some nomads move 
with their sheep, goats, and camels in search of pasture. 

Since the mid-1900s, the expansion of the Libyan 
economy has brought about a substantial migration 
from rural areas to the cities. The transition from rural to 
urban life has required many difficult adjustments to tra- 
ditional ways of life. For example, rural Libyans live as an 


extended family, with several generations sharing a sin- 
gle home. But this arrangement is not practical in Libya's 


crowded cities. 


ibya' i diterra- 
Ji, Libya's capital and largest city, lies along the Mediterr 
T byer high-rise buildings are common in the citys 


central area. Most Libyans live in urban areas. 
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Petroleum mining is the leading economic activity in Libya. 
The country's oil fields are located in the Sahara. 


The status of women in Libya has changed dramati- 
cally in the late 1900's. Women once received little or no 
education and were largely confined to the home. 
Today, they have the legal right to participate fully in 
Libyan society. However, many traditional attitudes 
about women remain. Libyan women make up only 
about 10 per cent of the work force, but this percentage 
is increasing as more women become educated. 

Religion. Islam is Libya's official religion. Almost all 
Libyans are Muslims and belong to the Sunni branch of 
Islam. The constitution requires that all legislation must 
agree with Islamic law. 


Land and climate 


The huge Sahara, the desert that extends across 
northern Africa, covers about 95 per cent of Libya. Ex- 
cept for scattered desert oases, only the land near the 
Mediterranean Sea in northern Libya is habitable and 
useful for agriculture, 

Huge sand dunes make up most of the inland desert 
region of Libya. A part of the Sahara called the Libyan 
Desert covers the eastern part of the country’s inland 
area. The desert terrain rises gradually from north to 
south, forming rugged mountains along the southern 


Facts in brief about Libya 


Capital: Tripoli. 

Official language: Arabic. 

Area: 1,759,540 km?. Greatest distances— north-south, 1,497 km; 
east-west, 1,690 km. Coastline—1,685 km. 

Population: Estimated 1996 population—5,587,000; density, 3 
people per km?, distribution, 76 per cent urban, 24 per cent 
tural. 1984 census—3,637,488. Estimated 2001 Population— 
6,590,000, 

Chief products: Agricu/ture—tomatoes, wheat, livestock, ol- 
ives, potatoes, dates, citrus fruit, barley. Manutfacturing—pe- 
troleum products. Mining—petroleum. 

National anthem: “Allho Akbar Fawqa Kayd Al-Motadi" ("God Is 
Greater Than the Aggressor’s Malice’). 

Flag: The flag of Libya is entirely green. Green is the traditional 
colour of Islam, the religion of most Libyans. Adopted in 1977. 
See Flag (picture: Flags of Africa). 

Money: Currency unit—Libyan dinar. One dinar=1,000 dirhams. 


border. Libya's highest point, Bette Peak, rises 2,286 me. 
tres above sea level in the southeast. 

The desert climate is characterized by extreme high 
and low temperatures. Daytime temperatures reach an 
average high of 38 °C. But nights are cool, averaging 
10°C. Rainfall in the desert averages less than 5 centime- 
tres each year. 


Economy 


Libya has a developing economy that depends heavily 
on petroleum. But the oil industry employs only a small 
percentage of the country’s workers. Most Libyan work- 
ers are employed by service industries and agriculture, 
The government controls most economic activities, 

Mining. Petroleum serves as the basis of the econ- 
omy. It accounts for about 50 per cent of the value of 
Libya's total economic production, and for almost all the 
country’s export earnings. The national government con- 
trols petroleum mining. Libya also has small amounts of 
gypsum, iron ore, lime, natural gas, and sulphur. 

Manufacturing makes up about 4 per cent of the 
value of Libya's total economic production. The most im- 
portant manufactured goods are refined petroleum 
products and petrochemicals. Other products include 
cement, processed foods, and steel. Libya's northern cit 
ies are the chief manufacturing centres. 


National capital 
Other city or town 
Elevation above sea level 


Agriculture accounts for only about 2 per cent of the 
total value of economic production in Libya, but about 
18 per cent of Libya's people are farmers. Only about 5 
per cent of the land is agriculturally useful, and Libya 
must import most of the food it needs. The country's 
chief crops include tomatoes, wheat, olives, potatoes, 
dates, citrus fruit, and barley. Farmers and herders also 
rear such livestock as cattle, sheep, and chickens. 

Trade. The export of oil and petroleum products ac- 
counts for almost the total value of Libyan exports. Food, 
machinery, textiles, and transportation equipment are 
major imports. Germany, Italy, and the United Kingdom 
are Libya's main sources of imports. Chief markets for 
exports include Germany, Italy, and Spain. 


History 


Early days. Berbers are believed to be the earliest in- 
habitants of Libya. In the 600s B.C, Greek colonists set- 
tled in the northeastern part of the region. Their prov- 
ince became known as Cyrenaica. In the 400s B.C, the 
ancient city of Carthage, in what is now Tunisia, estab- 
lished trading centres in the northwestern part of the re- 
gion. This province became known as Tripolitania. 

The Romans destroyed Carthage in 146 B.C, and Tri- 
politania became part of the Roman province of Africa 
Nova. A Germanic tribe called the Vandals captured the 
region in A.D. 431. In the 500s, Byzantine forces con- 
quered the region. Rebellions by Berber tribes created 
instability that aided Arab entry into the region. 

Arab soldiers, spreading their new religion of Islam, 
entered Cyrenaica in 642 and occupied Tripoli in 643.A 
succession of Arab and Berber dynasties then con- 
trolled what is now Libya. The culture of northwestern 
Libya developed along with the political units just west 
of it, while development in the east was strongly influ- 
enced by neighbouring Egypt. 

In 1551, Ottoman Turks captured Tripoli. They incor- 
porated Tripolitania, Cyrenaica, and the southwestern 
region known as the Fezzan into their empire, which 
was centred in Asia Minor (now Turkey). But local rulers 
had almost complete freedom. From the 1500 to the 
early 1800s, Barbary pirates preyed on European and 
US. shipping in the Mediterranean. The United States 
fought a war against the corsairs in the early 18005. - 

Italian control. Italy invaded the coastal regions in 
1911 and took control of the three provinces in 1912. 
During the 1920's and 1930s, the Italians sponsored 
many improvement projects, such as towns, roads, and 
irrigation systems, luring thousands of European immi- 
grants to the country. But in Cyrenaica, the Sanusi broth- 
ethood, a Muslim religious and social reform group, or 
ganized stiff opposition to Italian rule. 

During World War II (1939-1945), members of the 
Sanusi brotherhood cooperated with the United King- 
dom (UK) in Egypt against Italy. In 1942, the UK estab- 
lished a military administration in the north. French 
forces captured and took control of the Fezzan. 

_ Independence. In December 1951, the United Na- 
tions called for the independence ofall of Libya. A 
united kingdom came into being, with Muhammad Idris 
al Mahdi as-Sanusi, leader of the Sanusi resistance, as 
king. The three provinces—Cyrenaica, Tripolitania, and 
the Fezzan—had considerable authority to rule them- 
selves, But their separate geographical and cultural de- 
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velopment fostered an atmosphere of localism and ri- 
valry that complicated the nation-building process. The 
provinces were abolished in 1963, and Libya became a 
monarchy controlled largely by the central government. 

The discovery of oil in Libya in 1959 transformed the 
country from a poverty-stricken nation into one of the 
wealthiest in the world. But widespread discontent re- 
sulted, because the ruling class controlled the wealth. 

In September 1969, a group of officers known as the 
Revolutionary Command Council (RCC) overthrew King 
Idris and seized power. Colonel Muammar Muhammad 
al-Qadhafi, who led the revolution, became the head of 
Libya's government. Under his rule, the government 
took control of most economic activities. Qadhafi tried 
to forge unions with a number of Arab states, But none 
of these efforts succeeded for more than a brief period. 

During the 1970s, oil revenues were used to fund am- 
bitious social and economic development projects. Ex- 
isting political institutions were replaced by popular as- 
semblies. Despite the appearance of democracy, 
Qadhafi's government tolerated no political opposition. 

Libya supported a number of radical movements 
throughout the world, particularly the Palestine Libera- 
tion Organization (PLO). It involved itself in rebellions in 
Chad and Morocco. Libya also supported Iran's declara- 
tion of an Islamic republic in 1979. 

Libya today. The leaders of many nations have de- 
nounced Qadhafi for interfering in the affairs of other 
countries. During the 1980s, bitter antagonism surfaced 
between Libya and the United States. The United States 
accused Qadhafi of aiding international terrorists. Libya, 
in turn, charged that the United States was attempting to 
overthrow its government. 

In January 1986, U.S. President Ronald Reagan broke 
all economic ties with Libya. That March, Libya fired mis- 
siles on U.S. military aircraft over the Gulf of Sidra. In 
April, Reagan ordered U.S. planes to bomb military in- 
stallations at Tripoli and Benghazi. Reagan acted in re- 
sponse to evidence that linked Libya to the bombing of 
a West Berlin nightclub, in which an American service- 
man was killed and many were injured. 

During the 1980s, increased production and de- 
creased consumption of petroleum throughout the 
world caused Libya's oil revenues to decline. This drop 
in income slowed Libya's economic development. Fac- 
ing the prospect of domestic problems, Qadhafi worked 
to diminish Libya's isolation by improving relations with 
neighbouring countries. me 

il agents were suspecte! A 
a e that e oded over Lockerbie, Scotland, in 
1988, killing 270 people. The following year, 171 people 
lost their lives in a similar explosion aboard a French air- 
liner. In April 1992, the United Nations (UN) imposed 
sanctions on Libya for refusing to hand over two sus- 
pected bombers. International air service to Libya was 
cancelled, military sales were suspended, and Libya's 
diplomatic corps was reduced in some countries. Sanc- 
tions were increased in November 1993 when the a 
voted to freeze Libya's overseas assets and impose a ban 


on sales of oil equipment to Libya. 
Related articles in World Book include: 
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Libyan Desert. See Egypt (Land). 

Licad, Cecile (1961- _), a Filipino concert pianist, 
gained international fame in the 1980's. She played her 
first professional concert in the United States in 1980, 
with the Boston Symphony Orchestra conducted by the 
Japanese conductor, Seiji Ozawa. Her performance at 
the Tanglewood Festival, Massachusetts, won her the 
Leventritt award. In 1981, Licad began her first full con- 
cert season with the New York Philharmonic orchestra 
under the Indian conductor, Zubin Mehta. 

Cecile Buencamino Licad was born in Manila. A de- 
scendant of the Filipino composer Francisco Buen- 
camino, she grew up in a musical environment. Her first 
formal piano lessons took place when she was 5 years 
old. She played in her first concert at the age of 7. Atthe 
age of 11, she was admitted to the Curtis Institute in 
Philadelphia, U.S.A. 

Lice. See Louse. 

Lichen is an organism that consists of an alga and a 
fungus living together as a single unit. The alga can 
make its own food with the help of sunlight. The fungus 
cannot make its own food, but it absorbs water rapidly. 

There are about 20,000 species of lichens. Some grow 
on soil, but most grow on rocks or tree bark. Lichens 
live in many regions in which few plants can survive. 
Some species live in the extreme cold of the Arctic, Oth- 
ers live in deserts or on mountains. 

Lichens have no roots. They have an outer layer of 
fungal cells that are pigmented green, brown, yellow, or 
grey. This protective layer, called the upper cortex, cov- 
ers a zone of green or blue-green algal cells. Below the 
algal cells lies a food storage zone called the medulla 
and a further protective layer called the /ower cortex. 
Most lichens have rhizines (fungal strands) that attach 
the undersurface of the lichen to the tree or rock. 

Botanists recognize three groups of lichens, Fruticose 
lichens are shrublike and are attached only at the base 
to the substratum (surface on which they grow). Foliose 
lichens arè leaflike in appearance. Crustose lichens are 
crustlike and are attached to the substratum by the 
whole undersurface. 

How lichens grow. Because lichens have no roots, 
they grow only when moistened by dew or rain. When a 
moist lichen absorbs sunlight, the algal part produces 
sugar by photosynthesis (see Photosynthesis). Most 


Some kinds of lichens 


Old man's beard, one of the most un- 
usual lichens, hangs from tree branches. 
It grows up to 1.5 metres long. 


Yellow map lichens rank among the 
oldest living things. Scientists believe 
some of them are thousands of years old. 


sugar passes to the fungus, which uses it as a food, thus 
enabling the entire organism to grow. Dry lichens do 
not grow, but they can survive extreme temperatures 
that kill moist lichens. Most lichens add about 3 milli- 
metres a year to their radius, but a few species grow 
about 10 times as fast. Many crustose lichens grow only 
0.3 millimetre yearly. In Arctic regions, these lichens 
may be as much as 4,000 years old. 

Lichens reproduce in three ways. In most lichens, the 
fungus releases spores (microscopic cells) into the air, If 
a spore lands near a suitable alga, it grows around the 
alga and a new lichen is formed. Many lichens also re- 
produce by means of soredia. Soredia consist of several 
algal cells surrounded by a web of fungal strands. They 
form on the surface of a lichen and are carried away by 
wind or raindrops. If soredia get trapped in a crack ofa 
tree or rock, they may begin to grow into new lichens, 
Some lichens produce isidia instead of soredia. Isidia 
are tiny, peg-shaped growths on the lichen’s surface. 
Like soredia, they are distributed by wind and water. 

The importance of lichens. Both animals and 
human beings benefit from lichens. In the Arctic, lichens 
cover much of the ground, providing winter food for 
reindeer and caribou. In other regions, many snails, 
slugs, and insects eat lichens. In the past, people used li- 
chens in many ways. Some species were used as food 
during famines. Others were used as dyes or as drugs. 

Today, manufacturers use vast amounts of a lichen 
called oakmoss each year. Oakmoss is collected in Eu- 
rope and North Africa for processing into a fixative for 
perfumes, after-shave lotions, and soaps. Another li- 
chen, called canary weed, is used to make /itmus, a sub- 
stance used to determine if a solution is an acid or a 
base (see Litmus). 

For more than 2,000 years, doctors have used drugs 
made from lichens to treat certain lung and skin disor- 
ders. Until recently, antibiotics were produced from li- 
chens in Scandinavia, Germany, and the Soviet Union. 
These are now made more economically from fungi. 

Scientists use lichens to determine the amounts of 
certain pollutants in the air. Lichens die when exposed 
to sulphur dioxide, a poisonous gas that has many harm- 
ful effects. Thus, scientists can estimate the amount of 
sulphur dioxide in the air by observing the number and 
type of lichens growing at a particular site. Lichens also 


Arctic lichens cover much of the a 
ground surface in the tundra. They Pt 
vide food for caribou and reindeer. 


absorb metals. By analysing lichens that grow near fac- 
tories and smelters, scientists can determine the type of 
metallic pollutants released. 

Scientific classification. Scientists traditionally have consid- 
ered fungi as part of the phylum Eumycophyta in the plant king- 
dom, Plantae. Today, however, biologists regard fungi as a se se 
rate kingdom. Most lichens belong to the class ACA 
few belong to the class Basidiomycotina. j 


See also Symbiosis. 

' Lichfield (pop. 90,700) is a local government district in 
Staffordshire, England, centred on the historic city of 
Lichfield. The district is mainly agricultural but it has 
some manufacturing industries. The city of Lichfield has 
athree-spired cathedral, completed in the 1300s. The 
city was the birthplace of writer Samuel Johnson. 
Lichfield, Patrick, Earl of (1939- _), isa British 
photographer, well known for his portraits of royalty. 
The son of the fifth Earl of Lichfield, he was named 
Thomas Patrick John Anson. He was educated at Harrow 
School and the Royal Military Academy, Sandhurst. He 
was a regular soldier from 1957 until 1962, becoming a 
lieutenant in the Grenadier Guards. Lichfield’s photo- 
graphs have appeared in newspapers and magazines 
around the world. His books include Royal Album (1982) 
and his autobiography Not the Whole Truth (1987). 

Patrick Lichfield was born in London. 
Lichtenstein, Roy (1923- ), an American painter, 
Was one of the first artists in the pop art movement. Dur- 
ing the early 1950's, Lichtenstein became interested in 
mass-produced commercial illustrations, especially 
uc strips and advertisements. He began to isolate 
ee products and single frames of comic strips ona 
a canvas surface. He thus drew attention to the most 
io a pictorial images in daily life and made them 
4 jects of art. Many of Lichtenstein's comic strip 
p ntings include nonsense words used to describe 
ünds or a portion of dialogue. For examples, see Pop 
artand Painting (Pop art). 
ae eliminated visible brushstrokes from his 
a pce He also tried to duplicate the grainy 
“an fy newsprint. His paintings are composed of 
Site Me paced dots of mostly primary colours on 
a pec grounds with black outlines. As his style de- 
Bere ; Lichtenstein adopted subjects such as other 
Scan pess, Greek temples, and sunsets. He also 
ale ty create sculptures and prints in his painting 
Lick ied born in New York City. 
Bor servatory is an astronomical observatory on 
Frahcls, ount Hamilton, 80 kilometres southeast of San 
versity fy in the United States. It is operated by the Uni- 
ha Ne California; and since 1966, its headquarters 
The i on the Californian campus of Santa Cruz. 
Boe servatory includes buildings for its seven tete- 
i, and housing for scientists and other personnel 
Abie on the mountain, which rises about 1,280 metres 
a ee level. The largest telescope is a reflector with 
con A 305 centimetres in diameter. Itis equipped wit 
ae and solid-state light detectors. z 
ea Robert Trumpler of the observatory staff dis- 
Sine ‘a existence of dust clouds between stars. 
ine erbig later showed that stars form from the 
AN ` these clouds. In 1969, Joseph Wampler and 
c iller used the observatory's 120-inch (305- 
metre) reflector to make the first photograph of the 
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The 91-centimetre Clark Refractor at the Lick Observatory is 
the world’s second largest refracting telescope. 


“flashes” of a radio pulsar. A radio pulsar is a small, rap- 
idly rotating star that emits radio waves. Today, astrono- 
mers use this reflecting telescope to conduct research 
into such subjects as exploding galaxies, the expansion 
of the universe, and the origin of the elements. 

See also Cosmology; Telescope. 

Lidgett, John Scott (1854-1953), an English Method- 
ist minister, played a leading part in uniting the factions 
of the Methodist Church (see Methodists). In 1932, he 
was elected president of the Uniting Conference, the 
highest position in the Church, He worked toward re- 
union of the Free Churches and eventual reunion of all 
Christian Churches. Lidgett was born in London. 

Lidice was a village in Czechoslovakia that German mil- 
itary forces destroyed in an act of revenge during World 
War Il. Lidice became a symbol of Nazi cruelty. 

German troops occupied Czechoslovakia in 1939. In 
May 1942, Reinhard Heydrich, a Nazi who controlled 
much of the country, was fatally wounded. The Nazis 
claimed that residents of Lidice helped kill Heydrich. But 
no evidence was found to support this claim. On June 
10, 1942, the Germans shot all of Lidice’s approximately 
180 men. The Nazis sent the rest of the villagers, about 
200 women and 100 children, to concentration camps. 
There, about 50 of the women and nearly all the chil- 
dren were killed. The village was torn down. After the 
war, some of the survivors built anew village called Li- 
dice near the original site, near Prague, in what is now 
the Czech Republic. For location, see Czech Republic 
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(map). The original site now serves as a memorial to the 
sufferings of Czechoslovakia under German occupation. 
Lido. See Venice. 

Lidocaine. See Lignocaine. 

Lie, Marius Sophus (1842-1899) was a Norwegian 
mathematician known for his work in group theory and 
differential geometry. After studying at the University of 
Christiana in Oslo, he went in 1870to Paris where he 
worked on transformation groups with the German 
mathematician, Felix Klein. 

When the Franco-Prussian War broke out in the same 
year, Lie travelled to Italy and Switzerland. In 1872 he re- 
turned to Oslo and hecame a professor of mathematics 
at Christiana University. There he published several im- 
portant works on differential equations and developed 
the theory of monotonic transformation groups. How- 
ever, he received little recognition in Norway. 

In 1886 Lie went to Leipzig, where he took over Felix 
Klein's chair in mathematics. In Leipzig, he found a fol- 
lowing but his health deteriorated quickly. In 1898 he re- 
turned to Christiana University, where the Norwegian 
government had created a chair in the theory of trans- 
formation groups. 

Lie, Trygve (1896-1968), a Norwegian statesman, 
served as the first secretary general of the United Na- 
tions. He was elected for five years in 1946, and was con- 
tinued in office for three years in 1950. He announced 
his resignation in 1952, and left office in April 1953. The 
Soviet Union opposed Lie because he supported the 
UN’s action in South Korea. Lie resigned hoping to 
lessen international tensions. 

Lie was born in Oslo. He brought experience and tal- 
entin handling political problems to his UN position, He 
had served as legal counsel to the Norwegian Federa- 
tion of Labour. When the Labour Party came to power in 
1935, Lie became minister of justice. From then until 
1946, he held posts as minister of justice, of commerce, 
and of foreign affairs, In World War Il (1939-1945), Lie 
helped manage supplies for the small Norwegian forces 
that fought Germany, In 1945 he led Norway's delegation 
to the UN Conference in San Francisco, 


A lie detector measures and records a person's physical reac- 
tions to questions. Such reactions include changes in various 
body functions that may occur when an individual lies, 


Lie detector is a device that helps determine whether 
a person is telling the truth. A lie detector, also called a 
polygraph, records physical changes that occur in reac- 
tion to questions. Such changes include alterations in 
the blood pressure, pulse rate, perspiration, and respi- 
ration that may occur when an individual lies. In some 
countries, such as the United States, Israel, and Japan, 
lie detectors help police and other investigators ques- 
tion suspects about their possible involvement ina 
crime. In some countries, the devices also help employ- 
ers screen job applicants and investigate theft by em- 
ployees. 

Polygraph experts and other supporters of lie detec- 
tor testing believe that such tests are highly accurate, 
Some American court cases have been decided on the 
basis of lie detector tests, which can be used as evi- 
dence if all people involved agree beforehand to their 
use. But many legal experts believe that testimony ob- 
tained with the aid of lie detectors is not accurate 
enough to be used in court. In France, the use of lie de- 
tectors by the police is illegal. The judges in most crimi- 
nal cases do not permit testimony obtained with lie de- 
tectors to be used as evidence. 

A person who agrees to a polygraph test sits ina 
chair while answering questions. The lie detector rec- 
ords the person's pulse rate, blood pressure, breathing, 
and perspiration, It makes a continuous record of these 
body functions by drawing lines on a moving graph. 

Some of the questions asked during a lie detector test 
are related to the matter being investigated. Others are 
unrelated or only slightly related, but they are included 
to improve the test's accuracy. Each question must be 
answered yes or no. Ifa person lies, the graph normally 
shows a change in one or more of the body functions 
being recorded. This change occurs because of the indi- 
viduals emotional response to telling a lie. A lie detec: 
tor examiner interprets the test results. 

In 1921, John A. Larson, an American psychologist, de- 
veloped one of the first lie detectors. In 1966, a number 
of lie detector organizations joined to form an associa: 
tion in America. The association helps supervise the use 
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A lie detector graph shows how certain body functions 
change when lying occurs. If the person being tested tells the | 
truth, the graph normally reflects little or no change in the a 
tions being recorded, as shown in the shaded area. If the pef 
lies, the graph normally indicates a change in one of more o 
these functions, as shown in the unshaded area. 


oflie detectors and establishes qualifications for the ex- 
aminers. In 1972, an American inventor Allen Bell devel- 
oped a device called a psychological stress evaluator. 
This instrument detects slight tremblings in the voice, 
which may be interpreted to determine if a person is 
telling the truth. Most experts agree that the device is 
not completely accurate, but that it is useful when used 
together with a polygraph. 

Baron von (1803-1873), helped found organic 
chemistry, the study of compounds that contain carbon. 
He made many discoveries in this field and improved 
the methods of organic analysis. His most important ex- 

eriments involved the chemistry of the soil. He worked 
to develop fertilizers, and his book Chemistry of Food 
led to increased knowledge on how to prepare food. 
Liebig also was one of three discoverers of chloroform. 
The Liebig condenser, used in distilling liquids, was 
named after him. Justus Liebig was born in Darmstadt, 
Germany, and studied in Paris. 
Liechtenstein is a tiny country in south-central Eu- 
rope: It is one of the smallest countries in the world. 
Liechtenstein covers only 160 square kilometres. For 
liechtenstein’s total population, see the Facts in brief 
table with this article. 

Liechtenstein lies along the Rhine River between 
Switzerland and Austria, and has many close ties with 
the Swiss. Most of the people speak Alemannic, a Ger- 
man dialect. Their customs are much like those of the 
Swiss, Liechtenstein uses Swiss money, and Switzerland 
Operates its postal, telegraph, and telephone systems. 
Switzerland also represents Liechtenstein in the coun- 
trys diplomatic and trade relations. 

Like Switzerland, Liechtenstein has maintained its 
Neutrality through several wars. Liechtenstein has not 
fought in a war since 1866. It has been independent 
since 1806. Its official name in German, the official lan- 
guage, is Fiirstentum Liechtenstein (Principality of Liech- 
fenstein), Vaduz, with about 4,900 people, is the capital 
and largest town. 

ment Liechtenstein is a constitutional monar- 
chy, It is ruled by a prince who is the head of the House 
of Liechtenstein, The throne usually passes to the 
prince's eldest son. 

i The people elect the 25 members of the Landtag (par- 
ament) to four-year terms. The Landtag passes laws, 
Prepares the national budget, and sets tax rates. Laws 


Facts in brief about Liechtenstein 


ie Mia 
Area guage: German. 
eva 160 km® Greatest length—28 km. Greatest width—11 km. 
tion: Highest—2,599 m. Lowest—430 m. 
lation: Estimated 1996 population—3\ 000; density, 194 
pple per km; distribution, 80 per cent rural, 20 per cent 
31 ied 1980 census—25,215. Estimated 2001 population— 
od products: Agricu/ture—beef and dairy cattle, fruit and 
Getables, wheat. Manufacturing—ceramics, electronic 
men’ fabricated metal products, heating appliances, 
Pharmaceutical products. 
ig: Two horizontal stripes, the upper one blue (for the sky), 
ri lower one red (for the glow of evening fires). A crown rep- 
tui enting the prince appears in the upper left. See Flag (pic- 
Ire: Flags of Europe). 
: Currency unit—Swiss franc. One franc= 


100 centimes. 
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Liechtenstein 


Railway 

National capital 
Other city or town 
Elevation above sea level 


2 4 Miles 
O 2 4 6 Kilometres 


must be approved by the prince. A five-member Colle- 
gial Board headed by a prime minister handles govern- 
ment operations. Its members are nominated by the 
Landtag and approved by the prince. Liechtenstein has 
two political parties, the Patriotic Union and the Pro- 
gressive Citizen's Party. 

People. The people in Liechtenstein, like the Austri- 
ans and Swiss, are descended from a Germanic tribe 
that settled in the Alps during the A.D. 400s. Until the 
1930s, most people farmed for a living. Now, more than 
half of them make a living as factory workers or craft- 
workers. Less than 10 per cent of the people still farm 
for a living. Almost all the people are Roman Catholics. 
Primary and secondary schooling is free, and children 
must attend school for eight years. Nearly all adults in 
Liechtenstein can read and write. 

One of the world's finest private art collections is 
owned by the prince. It is housed in Vaduz, and includes 
works by Pieter Bruegel the Elder, Sandro Botticelli, 
Rembrandt, and Peter Paul Rubens. 

Land. The Rhine River flows along the western bor- 
der of Liechtenstein. A narrow strip of flat farmland lies 
next to the river. Snow-topped mountains cover most of 
the country's eastern and southern sections. The moun- 
tain slopes are covered with pine forests and fine graz- 
ing meadows. 

Liechtenstein has a mild climate for a country sur- 
rounded by high mountains. Warm spring winds pro- 
eather for growing fruit. The average yearly 


vide good wi 
temperature is 8 °C, and precipitation averages about 90 


centimetres a year. 
Economy. Since about 1950, Liechtenstein has 


changed from a farming country toa highly industrial- 
ized one. It has one of the world’s highest standards of 
living. In 1991, Liechtenstein joined the European Free 
Trade Association, which is a trade group that also in- 
cludes Switzerland and some Scandinavian countries. 
Products made in Liechtenstein include ceramics, 
electronic equipment, fabricated metal products, heat- 
ing appliances, and pharmaceutical products. Farmers 
rear beef and dairy cattle in upland meadows, grow 
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grapes and other fruit on upland slopes, or grow wheat 
or maize, potatoes, and other vegetables in the Rhine 
Valley. About 5,000 of the 12,000 workers in Liechten- 
stein’s industries come from neighbouring countries. 

The government collects money by taxing foreign 
businesses that set up their headquarters in Liechten- 
stein. Liechtenstein offers low taxes to such companies, 
and over 5,000 firms from other countries have estab- 
lished headquarters there. Tourism is also an important 
source of income for Liechtenstein. 

Liechtenstein has two hydroelectric plants that pro- 
duce electric power for the country. It also sells some 
power to Switzerland, Trains on the main railway line 
from Switzerland to Austria go through Liechtenstein. 
But only a few trains stop in Liechtenstein. Buses link 
Liechtenstein with Austria and Switzerland. 

History. Because of its central location in Europe, the 
area that is now Liechtenstein has been continuously in- 
habited since 3000 B.C. Charlemagne, king of the Franks, 
controlled the area in the late A.D. 700s. After his death 


Vaduz, Liechtenstein’s capital, lies on the west side of the 
country. The castle on the cliff overlooking Vaduz's main street 
is the home of the prince of Liechtenstein. 


in the early 800s, the region was divided into two inde- 
pendent states, Vaduz and Schellenberg. Both states 
later became part of the Holy Roman Empire. Johann- 
Adam Liechtenstein, a prince from Vienna, acquired 
Schellenberg in 1699 and Vaduz in 1712. His descend- 
ants still rule Liechtenstein. 

Liechtenstein has been an independent state since 
1719, except for a brief period during the early 1800s 
when Napoleon | of France controlled it. In 1815, Liech- 
tenstein joined the German Confederation, a league of 
German rulers, but kept its independence. The confed- 
eration was dissolved in 1866 at the end of the Seven 
Weeks’ War. This was the last war in which Liechten- 
stein fought. It has remained neutral since then and has 
had no army since 1868. In 1924, Liechtenstein agreed 
on an economic union with Switzerland. 

Until 1984, only men were allowed to vote in Liech- 
tenstein’s elections. Women were given the right to vote 
in national elections that year, though they are still not 
permitted to vote in many local elections. Prince Franz 
Josef II died in 1989, He was succeeded by his son 
Prince Hans Adam, who had ruled in his place since 
1984. 

See also Vaduz. 

Lieder is the German word for songs. The term refers 
particularly to art songs written by German composers 
during the romantic era of the late 1700's and the 1800s. 
Franz Schubert was probably the most important com- 
poser of lieder. Other major composers included Rob- 
ert Schumann, Johannes Brahms, Hugo Wolf, and 
Gustav Mahler. Most lieder were written for voice and 
piano accompaniment. Most express a love of nature 
and were composed to words of great German romantic 
poets, including Goethe and Heinrich Heine. 

Liége (pop. 207,496; met. area pop. 410,160) is a city in 
eastern Belgium. It lies on both banks of the Meuse 
River, in the French-speaking part of Belgium (see Bel- 
gium [political map). Liège has many iron and steel fac- 
tories and zinc smelters that work closely with nearby 
mines. It is famous for the manufacture of guns and 
glassware. Liége has a university that was founded in 
1817. It is a leading cultural centre of Belgium. Opposing 
armies fought bitterly for control of Liège in World 
Wars | and II because of its strategic location and its 
products. 

Lien is a legal claim that one person has on the prop- 
erty of another as security for debt. A lien is similar to 4 
mortgage (a loan on property). But, unlike a mortgage 4 
lien cannot be assigned (transferred) to another person 
(see Contract; Mortgage). The main types of liens are 
common-law liens and statutory liens. Common-law 
liens developed from judges’ decisions in similar cases. 
Statutory liens are defined by laws passed by legisla- 
tures. A mechanic's lien is an example of a statutory lien 
This lien gives building contractors assurance that they 
will be paid for their work and material. 

Common-law liens may be either specific or gene” al 
A specific lien gives the holder the right to retain the 
property that is the basis for the debt that is owed. For 
example, a storage company owner may obtain a spe 
cific lien to hold goods stored by the company until the 
storage is paid for. A general lien gives the holder the 
right to property other than that which is the basis of th? 
debt due. 
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The earth’s incredible variety of living things includes tiny one-celled organisms like the 


amoebas, upper left, as well as huge animals like the elephant, 


ti ii anti 
he praying mantis, centre, represent the two largest groups of living things— 
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ae Most people have little difficulty distinguishing liv- 
il 7 ings from nonliving things. For example, they eas- 
a e that a butterfly, a horse, and a tree are alive 
thi abicycle, a house, and a stone are not. People call a 
ng living if it is capable of certain activities, such as 
growth and reproduction. 
foe however, find it hard to define life, though 
fe me vast knowledge of living things. They have dif- 
Aae the dividing line between living and non- 
Kal b ings. For example, a virus is a lifeless particle by 
inetd = it becomes active and multiplies rapidly when 
‘sae i iving cell, Rather than trying to define life pre- 
ean iologists concentrate on deepening their under- 
deal ing of life by studying living things. The science 
dRided with the study of life, known as biology, is sub- 
then into many specialist fields. For example, bio- 
Renee investigates the chemical processes of life; 
antes ics studies the way characteristics are passed from 
eau to its offspring. 
re eat has an enormous variety of living things— 
Core an 2 million species. They range in size from mi- 
ak ree bacteria to gigantic blue whales. Living things 
ein ound in all kinds of environments. Some organ- 
sola ive in sun-scorched deserts. Others flourish in icy 
thin tae Still others thrive in steamy jungles. Living 
aie also vary widely in their behaviour and food re- 
ements. In spite of their differences, however, all liv- 


right. The cactus, lower left, and 


plants and insects. 


ing things consist of the same kinds of chemicals and 
carry out the same kinds of chemical reactions. 

Scientists have long sought definite answers to two 
major questions about life: “How did life begin on the 
earth?” and “Does life exist elsewhere in the universe?” 
Research into these matters is underway both on the 
earth and in space. This research should help experts 
begin to formulate scientific theories that can be tested 
through experiments. 

The characteristics of living things 


Nearly all living things share certain basic characteris- 
tics. These characteristics include (1) reproduction; (2) 
growth; (3) metabolism; (4) movement; (5) responsive- 
ness; and (6) adaptation. Not every organism exhibits all 
these features, and even nonliving things may show 
some of them. However, these characteristics as a group 
outline the basic nature of living things. 

Reproduction is the process by which living things 
create more of their own kind. There are two major 
types of reproduction—asexual and sexual, In asexual re- 
production, anew organism develops from one existing 
organism. Some lower forms of animals and plants re- 
produce asexually. In sexual reproduction, anew organ- 
ism develops from the union of two sex cells. In most 
cases, these cells come from two parents—one male 
and one female. Human beings and most higher animals 
and plants reproduce sexually. See Reproduction. 

Growth is the orderly increase in size that organisms 
undergo as they mature. Plants grow by taking in simple 
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molecules, such as carbon dioxide and water, and 
chemically converting them into complex plant materi- 
als. Animals grow by eating food and converting it into 
animal tissue. Biological growth differs from accretion. 
In this process, some nonliving things increase in size 
through the addition of new layers to their surfaces. For 
example, a salt crystal becomes larger through the accu- 
mulation of new layers of salt. See Growth. 

Metabolism involves all the chemical processes by 
which an organism converts molecules and energy into 
forms that it can use. Metabolism supplies the molecu- 
lar building blocks an organism needs for the growth of 
new tissues and the replacement of worn-out parts. 
These building blocks must either come from the break- 
down of food material or be built up from simpler mole- 
cules within the organism. 

Biological energy comes chiefly from sunlight. The 
energy is trapped by plants during the process of pho- 
tosynthesis and stored in chemical compounds. All 
other biological activities in animals and plants depend 
on conversions of this energy into useful forms. Most 
such conversions occur in an organism through the 
combination of food with oxygen. This process, called 
oxidation, produces water, carbon dioxide, and many 
molecules of a high-energy compound called adenosine 
triphosphate (ATP), ATP molecules hold energy in its 
most biologically useful form and release the energy as 
itis needed, See Metabolism. 

Movement. Most living things move in some way. 
Plants have internal motions, such as the flow of sap. A 
plant may also bend toward the light, and its flowers 
may close at night. Movement is more obvious in most 
animals, which, unlike plants, must search about for 
food. Some animals, however, move only internally. For 
example, a sponge circulates water laden with food par- 
ticles through its otherwise stationary body. 

Responsiveness, Living things can sense and re- 
spond to changes in their surroundings. Changes that 
produce responses in organisms are called stimuli 
Such factors as light and temperature can serve as stim- 
uli. The responses of organisms take various forms, 
most of which involve some type of movement. For ex- 
ample, a turtle can contract into its shell, a plant can 
grow toward the sunlight, and a bacterium can swim 
away from concentrations of harmful substances, 

Adaptation js a characteristic of an Organism that 
makes it better able to survive and reproduce in its envi- 
ronment. An adaptation may involve changes in the or- 
ganisms genes (units of heredity), which are passed on 
from generation to generation. To Survive, living things 
must adapt to long-term changes in the environment. 
For instance, adaptations have made some species of in- 
Sects resistant to certain kinds of insecticides (see Natu- 

ral selection). Living things also must adapt to varying 
short-term conditions in the environment. For example, 
when a person travels to a foreign Country, the body 
May have to adjust to a different altitude, climate, or 
diet. See Adaptation. 


Living things and their environment 


All animals and plants depend greatly on their physi- 
cal surroundings and on other living things. An organ- 
ism’s environment must provide certain conditions for it 
to survive. For example, all living things require water 


and many other chemical substances. In addition, life as 
we know it can exist only within a limited range of tem- 
peratures. Conditions capable of supporting life occur 
on and near the surface of the earth in a thin region 
called the biosphere. 

The study of the relationships between living things 
and their environment forms the science of ecology, 
Such features as geological formations, climate, and soil 
make up an organism's physical environment. The other 
living things in the same area form the organism's bio- 
logical environment. See Ecology. 

The physical environment determines which kinds 
of plants and animals can live in a given place. In gen- 
eral, areas with a warm climate and plenty of water have 
a great variety of living things. However, only specially 
adapted species can live in extreme environments. For 
example, the penguins of Antarctica have few neigh- 
bours in their bitter cold climate. Only a few kinds of 
algae and bacteria can live in hot springs, where tem- 
peratures may reach 85° C. 

The biological environment. Al! members of a 
given species living in a particular area form a popula- 
tion. All animal and plant populations that inhabit the 
area make up a community. The populations in a com- 
munity relate to one another in many ways. In the most 
basic relationship, organisms obtain nutrients and en- 
ergy by eating other organisms. Some kinds of animals 
eat plants, and others feed on animals. In addition, some 
types of bacteria and fungi get nutrients and energy 
from the decaying remains and waste matter of other or 
ganisms. Other relationships in a community include (1) 
competition; (2) parasitism; and (3) mutualism. 

Competition occurs when two or more organisms re 
quire the same resource, such as food or nesting space. 


Reg a 


Penguins have become specially adapted for life in icy waters: 
3 pecially adapted for life in i | 
Thick layers of fat keep them warm, and their wings have deve 

Oped into flippers that enable them to swim but not to fly. 


The competition may take place between individuals 
from different populations or between organisms of the 
same population. 

Parasitism occurs when one organism lives in or on 
another organism, called a host. The parasite takes its 
food from the tissues or digestive system of the host. 
For example, a tapeworm absorbs digested food from 
the intestines of its host. 

Mutualism is an association between two organisms 
of different populations that benefits both organisms. 
For example, two organisms—an alga and a fungus— 
may live together as a unit called a /ichen. The alga can 
make its own food, but it must have water to grow. The 
fungus absorbs water well, but it cannot produce its 
own food. 


The structure of living things 


All living things are made up of cells. The simplest or- 
ganisms consist of only one cell, but such complex liv- 
ing things as dogs and human beings have many bil- 
lions of cells. 

The simplest organisms, including bacteria and many 
kinds of algae and protozoans, live their entire lives as 
individual cells. Some other types of algae and protozo- 
ans are colonial organisms, Such an organism consists 
ofa loosely organized group of similar cells. Most spe- 
cies of animals and plants are multicellular organisms. 
They are made up of many kinds of cells, each having its 
own special functions. 

The simplest multicellular animals include sponges 
and jellyfish. Sponges have some specialized cells but 
resemble colonial organisms. If the cells of a sponge are 
separated, they can readily rejoin and form a new indi- 


Structural units of 
higher organisms 


Higher organisms have many speciali 
tion make up a tissue. Tissues, in turn, 
structural and functional units oi 
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The simplest living things, such as the bacteria shown above, 
consist of a single cell that lacks a distinct nucleus. 


vidual. Jellyfish are somewhat more highly organized 
and have well-defined tissues. Higher animals have or- 
gans and organ systems. 

Cells. A thin covering called the plasma membrane or 
cell membrane encloses every cell and separates it from 
its surroundings. All cells except those of bacteria have 
two main parts—the nucleus and the cytoplasm. A nu- 
clear membrane surrounds the nucleus and separates it 
from the cytoplasm. The nucleus contains the chromo- 
somes, the hereditary material that carries the instruc- 
tions for nearly all cellular activities, The cytoplasm con- 
tains many kinds of specialized structures called 
organelles. Each type of organelle has a specific task, 
such as manufacturing proteins or converting the en- 
ergy of food molecules into usable forms. 


ized kinds of cells. Cells that are similar in structure and func- 
are grouped together and form organs, which are the basic 
f higher plants and animals. The illustration below shows the main 


types of cells and tissues that make up the human heart. 
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Organelles and a well-defined nucleus are lacking 

only in the cells of bacteria and blue-green algae. Such 

` cells are called procaryotic, which means before the nu- 
cleus. Biologists refer to all other cells as eucaryotic, 
which means having a true nucleus. For a detailed de- 
scription of the structure of cells, see the article Cell (In- 
side a living cell). 

Tissues, organs, and organ systems. Higher or- 
ganisms have many extremely specialized kinds of cells, 
which are grouped together and form larger, more 
complex structures. A tissue consists of a collection of 
cells that are similar in structure and function, Animal 
tissues include muscle tissue and nerve tissue, Plants 
also have several kinds of tissues. For example, tissue 
called xy/em carries water and minerals from the roots 
to the rest of the plant. 

The basic structural and functional units of higher or- 
ganisms are organs. An organ consists of several types 
of tissues. The human heart, for example, consists of 
muscle tissue, nerve tissue, and connective tissue. Other 
animal organs include the brain, liver, and kidneys. The 
principal organs of flowering plants are roots, stems, 
leaves, and flowers. 

In higher animals, each important life function is car- 
ried out by a group of organs working together. Such a 
group is called an organ system. Major organ systems 
include the circulatory system, digestive system, and re- 
productive system. 


The chemical basis of life 


All the chemical elements that make up living things 
are also present in nonliving matter. The most common 
elements in living things are carbon, hydrogen, nitro- 


The importance of 
carbon in life 


nucleic acids—consist of smaller carbo! 


gen, oxygen, phosphorus, and sulphur. Living things 
also contain smaller amounts of other elements, includ- 
ing calcium, iron, magnesium, potassium, and sodium, 

Water is the simplest chemical compound of impor- 
tance to living things. Most organisms consist of 50 to 95 
per cent water. Many properties of water make it essen- 
tial to life processes. Its ability to dissolve a great variety 
of substances is vital because most chemical reactions 
within organisms can occur only in a water solution, 
Water itself enters into many chemical reactions in liv- 
ing cells, It also transports nutrients within organisms, 

Except for water, all the principal compounds in living 
things contain carbon. Each carbon atom can form four 
chemical bonds of great stability with other atoms. Car- 
bon atoms can also bond with one another and form 
chains of various lengths and shapes. These properties 
appear to be unique to carbon, and so it is hard to imag: 
ine life as we know it based on anything except carbon 
chemistry. 

Carbon can form thousands of kinds of small mole- 
cules. However, almost all living material consists of 
about 50 kinds of carbon molecules and of the macro- 
molecules (large, complex molecules) formed from 
them. There are four main types of these macromole- 
cules. They are (1) carbohydrates; (2) lipids; (3) proteins; 
and (4) nucleic acids. 

Carbohydrates consist of carbon, hydrogen, and 
oxygen. Carbohydrates contain these elements in the 
proportion of roughly 1 atom each of carbon and oxy- 
gen to every 2 atoms of hydrogen. The basic carbohy- 
drate molecules are simple sugars called monosaccha- 
rides. Sugars provide energy to power all cellular 
processes. 


The ability of carbon atoms to form chains of various lengths and shapes is fundamental to the 
chemistry of life. The four main types of biological molecules—carbohydrates, lipids, proteins, and 
n-containing molecules like those below. Sugars are found 


in carbohydrates, fatty acids in lipids, amino acids in proteins, and bases in nucleic acids. 


O Hydrogen 
e@ Carbon 
© Oxygen 


Sugar 
(Glucose Molecule) 


Base 
(Cytosine Molecule) 


Living things combine simple sugars into long chains 
called polysaccharides. Some polysaccharides serve as 
ameans of food storage. Starches are the main carbohy- 
drate storage material in plants, and glycogen serves the 
same function in animals. Other polysaccharides pro- 
Vide structural support. The polysaccharide cellulose is 
the chief supporting material in green plants. Wood, for 
example, consists almost entirely of cellulose. See Car- 
bohydrate. 

Lipids consist primarily of carbon and hydrogen, but 
they also contain a small proportion of oxygen. Some 
lipids contain nitrogen and phosphorus as well. The 
best-known lipids are animal fats and vegetable oils, 
which are rich sources of energy. Many kinds of organ- 
isms store food in the form of lipids. 

Other important lipids, such as phospholipids and 
steroids, have more complicated structures than do fats 
and oils. Phospholipids contain phosphorus, and some 
also contain nitrogen. Layers of phospholipids form the 
basic structure of cell membranes. Steroids consist of 
four connected rings of carbon atoms with other atoms 
and molecules attached. Steroids include such sub- 
stances as sex hormones, adrenal hormones, and cho- 
lesterol. See Lipid. 

Proteins are far more complex molecules than carbo- 
hydrates or lipids. A protein is made up of one or more 
long chains called polypeptides. Polypeptides, in turn, 
consist of many small molecules called amino acids. All 
amino acids contain carbon, hydrogen, nitrogen, and 
oxygen. Some also contain sulphur. There are 20 kinds 
of amino acids in proteins, and each protein molecule 
may have from about 50 to more than 1,000 amino acid 
molecules. 

: Proteins are the most abundant macromolecules in 
living cells. The many kinds of amino acids and the large 
number of them in each protein molecule make possi- 
ble an enormous variety of proteins. Each arrangement 
of amino acids has different chemical properties and dif- 
ferent functions. Proteins can thus carry out a vast range 
of tasks. Some proteins, such as keratin in hair and myo- 
sin in muscle, form the major structural material in liv- 
ing things. Other proteins have chemical functions. 
Most such proteins are enzymes, which speed up chem- 
ical reactions within cells. Enzymes control cellular activ- 
lly by determining which chemical reactions will take 
place in a cell. See Protein; Cell (Producing proteins); 
Enzyme. 
seis acids store and transmit the information nec- 
i ary for producing proteins. Nucleic acids consist of 
f ng chains of smaller molecules called nucleotides. The 
nucleotides are made of carbon, hydrogen, nitrogen, 
dear and phosphorus. There are various types of nu- 

Cotides, which together compose a sort of code for ex- 
raat genetic messages. These messages completely 
on rol a cell's structure and activities by determining 

ich proteins will be produced. 

a here are two main types of nucleic acids, DNA (de- 

xyribonucleic acid) and RNA (ribonucleic acid). DNA is 

genetic substance in the chromosomes. DNA carries 
ore teditary information that an organism passes on 
teins offspring. DNA also determines the kinds of pro- 
oh a cell produces. RNA transmits DNA‘s instructions 
in e cytoplasm, where it serves as a pattern for build- 

9 proteins. For a fuller discussion of nucleic acids, see 
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Nucleic acid; Cell (The code of life); Heredity (The struc- 
ture of nucleic acids). 


The origin of life 


Religious explanations, Nearly all religions have 
had creation stories to explain the origin of life. These 
stories tell how the world and living things were cre- 
ated. For example, the Maoris of New Zealand had a 
story that life in the world only began after Rangi, the 
sky, and Papa, the earth, were pulled from each other's 
embrace. In the Western world, the best-known creation 
story comes from the Book of Genesis in the Bible. It 
tells how God created the earth and all living things. 

Modern religious thinkers interpret the Biblical story 
of creation in various ways. Some believe that the cre- 
ation occurred exactly as Genesis says it did. Others 
think that the story is a symbolic account of a divine 
mystery that will never be fully understood. 

The theory of spontaneous generation originated 
in ancient times and remained a common belief for 
thousands of years. The theory claimed that lower forms 
of life could arise from nonliving matter. For example, 
people believed that flies developed from decaying 
meat and that mice formed from piles of old rags. 

During the mid-1600s, an Italian scientist named 
Francesco Redi conducted experiments which showed 
that meat protected from flies would not produce mag- 
gots. However, Redi’s experiments did not end the dis- 
pute over spontaneous generation. A belief persisted 
that microscopic forms of life could arise spontane- 
ously, and the argument raged for about 200 years. 

The French chemist Louis Pasteur finally settled the 
controversy during the mid-1800s. He demonstrated 
that even the minutest bacteria do not arise spontane- 
ously but always grow from other bacteria. After Pas- 
teur’s experiments, most biologists accepted the idea 
that all life comes from existing life. See Spontaneous 
generation. 

Modern theories. During the 19005, biologists have 
developed scientific theories of the origin of life. Scien- 
tists think that life probably arose on the earth more 
than 34 billion years ago, and so they cannot base their 
understanding of that event on direct observation. As a 
result, their understanding of how life began is far less 
certain than their knowledge of such subjects as cell 
structure and biochemistry. Scientists construct explana- 
tions of the origin of life. They base their explanations 
on their knowledge of living things and on their under- 
standing of the early physical conditions on the earth. 

Scientists have proposed two major theories of the 
origin of life. They are (1) the theory of panspermia and 


(2) the theory of chemical evolution. : 
theory of panspermia states that spores rom 
m D hhe landed on the earth and 


some other part of the universe 1 
began to develop. However, some scientists doubt that 

spores could survive a journey through the harsh condi- 
tions of outer space. Even if the theory is true, it explains 
only the origin of life on the earth and not how life arose 


in the universe. ` : 
The theory of chemical evolution was developed in- 
dependently during the 1920s by a Russian biochemist 
named Alexander I. Oparin and by J. B. S. Haldane, a Brit- 
ish biologist. Most modern biologists now accept this 
theory. It claims that life developed through a series 
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Lightning and volcanoes may have played a role in the origin 
of life on the earth. According to one theory, energy from such 
sources as lightning, volcanoes, and sunlight powered reactions 
among the gases in the atmosphere of the early earth. The the- 
ory proposes that such reactions produced the first biological 
molecules in the form of sugars and amino acids. 


of spontaneous chemical reactions in the atmosphere 
and oceans early in the earth's history. Pasteur showed 
that life cannot arise spontaneously under the chemical 
and physical conditions present on the earth today. Bil- 
lions of years ago, however, the chemical and physical 
conditions on the earth were far different. 

Scientific studies indicate that the atmosphere of the 
early earth contained little or no free (uncombined) oxy- 
gen. Because hydrogen is the most abundant element in 
the universe, many scientists have theorized that the 
earth's early atmosphere had large quantities of hydro- 
gen. Under such conditions, the hydrogen-containing 
compounds ammonia, methane, and water would also 
have been abundant. The theory of chemical evolution 
proposes that energy from such sources as sunlight, 
lightning, and volcanoes powered reactions among 
these compounds that produced simple biological mol- 
ecules. These molecules, such as sugars and amino 
acids, then combined and formed more complex mole- 
cules. Finally, the theory claims that these complex mol- 
ecules became organized into the first organisms. 

Two American chemists, Stanley L. Miller and Harold 
C Urey, provided the first experimental evidence in sup- 
port of the theory of chemical evolution in 1953, They 
subjected a mixture of ammonia, hydrogen, methane, 
and water to the energy of high-voltage sparks for one 
week. After that time, amino acids and other simple bio- 
chemical compounds had formed. Scientists have re- 

peated this experiment under various conditions, 

Some researchers have assumed that the early atmos- 
phere contained little hydrogen but large quantities of 
carbon dioxide. They have substituted various hydro- 
gen-poor “atmospheres” for the hydrogen-rich mixture 
of the Miller-Urey experiment. The hydrogen-poor mix- 
tures also yielded biochemical compounds when ex- 
posed to high-voltage sparks. Such experiments have 


proved that a random process can produce most of the 
basic molecules of biochemistry. Many other experi- 
ments have combined simple biological molecules to 
form more complex ones. 

Other scientific research also suggests that life arose 
through chemical evolution. The surface of the earth ex- 
periences a continuous flow of energy as it receives 
light from the sun and radiates heat into outer space, 
Physics research has demonstrated that such an energy 
flow increases molecular organization. Thus, the evolu- 
tion of complex biochemical molecules may be viewed 
as part of this natural process, Other studies have shown 
that the basic structure of biological membranes will 
form spontaneously in a mixture of lipids and water. The 
mere presence of the right type of molecules seems to 
guarantee the formation of biological membranes. 

Although scientists have experimental evidence to 
support parts of the theory of chemical evolution, many 
questions remain. For example, biologists are still 
searching for an explanation of how biological mole- 
cules could have first become organized into cell-like 
organisms. They are also trying to discover how nucleic 
acids and proteins became related in such a way that 
nucleic acids determine the kinds of proteins a cell pro- 
duces. A complete theory of the origin of life will have 
to explain this relationship, which is a basic characteris- 
tic of life as we know it. 


The search for life on other planets 


The theory of chemical evolution suggests that life 
arises naturally under certain physical and chemical 
conditions. Astronomers believe that these conditions 
have probably existed in many places throughout the 
universe. Thus, many scientists conclude that life may 
have arisen on numerous other planets. The search for 
and study of life elsewhere in the universe make up the 
science of exobiology. See Exobiology. 

Exobiologists think that the chemistry of life anywhere 
in the universe would basically resemble that of life on 
the earth. However, the living things on another planet 
would have developed in response to the specific envi- 
ronmental conditions there. As a result, the life forms 
would almost certainly differ greatly in structure and ap" 
pearance from those on the earth. 

The development of space travel during the 1960s 
provided the opportunity to search for life on neigh- 
bouring planets in our solar system. At that time, scien” 
tists thought that life might exist on two of those 
planets—Venus and Mars. The harsh environments on 
the other planets in our solar system make it highly um- 
likely that life could exist on any of them. i 

During the 1960's, the United States and the Soviet 
Union sent missions to Venus. These missions reveale 
that environmental conditions on the surface of Venus 
could not support life as we know it. However, some 
Scientists believe that organisms could exist in the 
clouds that surround Venus. p d 

In 1976, two United States space probes, Viking 1an i 

Viking Il, landed on Mars and performed several on 
ments to test for life. These experiments indicated cher, 
ical activity in Martian soil, but a highly sensitive chem 
cal detector failed to detect any organic compounds. $ 
Scientists thus concluded that the results of the exper! 
ments probably were due to high-energy chemicals in 


the soil. Some researchers, however, still believe that 
organisms may be present, and other missions have 
been recommended. 

Exobiologists think that many stars beyond our solar 
system may have planets on which life could exist. How- 
ever, enormous distances separate the earth from the 
stars. With our present technology, it is difficult even to 
detect the presence of other planets, much less to 
search for life on them. We can therefore learn of life on 
distant planets only if they are inhabited by intelligent 
beings capable of communicating across the vast 
reaches of space. Some scientists have begun using 
radio telescopes to listen for communication signals 
from distant civilizations. : 
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Questions 

What are some basic characteristics of living things? 

What features make up an organism's physical environment? 

How do cells of bacteria and blue-green algae differ from all 
other cells? 

What is the chief source of biological energy? 

What experimental evidence do scientists have to support the 
theory of chemical evolution? 

How many species of living things exist on the earth? 

What are the two main ways in which living things adapt to 
changes in the environment? 

Why is water essential to life processes? 

What is exobiology? 

In what ways do organisms use carbohydrates? 


Life cycle is the sequence of changes that a living 
thing passes through from a particular form in one gen- 
eration to the development of the same form in another 
generation. Growth and reproduction always take place 
in every generation. 

The life cycle of mammals is relatively simple. They 
develop from a fertilized egg to an adult by growth. The 
adults produce gametes (sex cells), Fertilization of the 
egg begins development of a new individual. Many 
lower organisms have even simpler life cycles. But most 
plants and some animals go through complex life cycles, 
involving more than one kind of individual. In many, a 
generation of sexual reproduction follows one of asex- 
ual reproduction. The sequence of changes through — 
which an organism passes during its lifetime is called its 


life history. 

Related articles in World Book include: 
Alternation Life 

of generations Metamorphosis 
Generation Reproduction 


252 Life expectancy 
Life expectancy at birth for selected countries 


Fe 
= Maias alos) Chomstry ples! atlas COAT Males males Country Males 
> 
frica Uganda 514 54.7 Uzbekistan 64.0 70.0 Slovenia 
A Zaire 523 557 Vietnam 61.6 66.0 Spain 
Algeria 650,1673. zambia 544 565 Yemen 523 53.0 Sweden i 750 
Angola 449 481 Zimbabwe 590 626 Australia and Switzerlan i 
Benin 464 49.7 Pacific Islands Ukraine 65.0 
Burkina Faso 476 509 Asia i; 802 United Kingdom 733 
Burundi 478 51.2 Afghanistan 43.0 44.0 Australia BI 302 Yug dslavid 703 
Cameroon 53.5 565 Armenia 68.0 74.0 New Zealand North America 
Central African Azerbaijan 65.0 730 Papua New ae Ae aaa Bhi 
Republic 48.0 53.0 Bangladesh 531 52.6 Guinea hae a 
Chad 459 491 Burma 608 643 Europe Si i za 
Congo 521 573 Gioveda te ou Albania TOS TEATS ee 
604 628 China i 716 786 ; 
Ebola ASA 487 Georgia 670 750 Lead 660 760 p Republic oa 
cae i o 10 PE B09 eis), Belgium A Hah a Guatemala 624 
Guinea 4. SEANN 666 678 Bosnia-Herzegovina 68. 20O Haiti 549 
Ppa D ee ah 650 674 Bulgaria 704 76.1 Honduras 637 
t f j pral y “n Jamaica 71.4 
ee eS e Sean as o a 
T 616 650 Jordan 662 698 Denmark 733 701. Nicaragua ota 
Madagascar 54.0 57.0 Kazakhstan 630 720 Finland 721 796 panama, a 70: 
Malawi 484 497 Kyrgyzstan 620 71.0 France 729 808 Mha a 
Mali 444 476 Korea, North 67.7 739 Germany 724 785 T PA 
Mauritania 464 497 Korea, South 677 737 N Greec a 743 787 United States 
Mauritius 679 72.6 Kuwait 722 765 Hungary 679 752 South America 
Nomen LE Seo SACS Tea iceland 75.3 81,0 Argentina 68.1 
Mozambique: j-/462) re Mongolia aa Se Ireland 725 779 Bolivia Ee 
Niger 449 48.1 lepal . | 2 796 Brazil 
Nigeria 508 543 Pakistan 59.0 59.0 tat) Mae oe ag 
Rwanda 488 522 Philippines 63.1 67.0 Lithinis 660 760 Colombia 664 
Senegal 48.3 50.3 Saudi Arabia 642 67.7 Macedonia 71.0 75.0 Ecuador 64.5 
Sierra Leone 414 446 Singapore 718 774 Moldova, 640 71.0 Guyana 624 
Somalia 454 486 SriLanka 695 738 Netherla: ds 743 808 Paraguay 651 
South Africa 600 659 Syria 652 692 Nona a Per 627 
Sudan 506 530 Tajikistan 64.0 700 poled 680 760 Uruguay 693 
Tanzania 53.3 56.7 Thailand eT ae Portugal 11 7717 Venezuela 673 
Togo 53.2 568 Turkey 64. . si 688 742 
Tunisia 66.9 68.7 Turkmenistan 59.0 66.0 Romania 630 740 


Fi for the period to the indey nce of Eritrea from Ethiopia and the breakup of Czechoslovakia. 
Sources: World Population Prospects, TSSOUN, US Nese E rom Fihiopia a Statisties, Central Intelligence Agency 


Life expectancy is a statistical measure of the aver- 
age number of years that a group of people of a certain 
age may expect to live. This measure is based on the 
death rates by age for a specific population at a specific 
time. If death rates decline, as has normally happened, 
life expectancy increases. 

The table above compares the life expectancies at 
birth for the male and female populations of various 
countries. Life expectancy varies from country to coun- 
try because of differences in public health and stand- 
ards of living. In general, the industrial nations have the 
highest life expectancy. Most females have a higher life 
expectancy than males, 

Life insurance, See Insurance (Life insurance). 
Life jacket is a device that is worn to keep afloat in 
water. Most life jackets are filled with light material, 
such as kapok, plastic foam, fibreglass, cork, or balsa 
wood. They are often brightly coloured to make them 
easily visible. Most have no sleeves, so the wearer's 
arms can move freely. 

Life jackets belong to a group of water-safety devices 
called personal flotation devices (PFD's). Other PFD's in- 
clude buoyant cushions (floating pillows) and doughnut- 
shaped ring buoys. These devices can be thrown to a 
person in the water from a boat or from land. 


Lifeboat. Ships carry lifeboats on board to accomm, 
date passengers and crew in the event of a disaster: 
Britain and Ireland the term “lifeboat” has a special a 
meaning. About 250 lifeboats are stationed at selected" 


in 
A life jacket keeps a person afloat in water. Everyone riding 
an open boat should wear one at all times. 


places round the coasts of Britain and Ireland. The boats 
are ready to go to sea as soon as any boat is reported to 
be in danger. The Royal National Lifeboat Institution 
(RNLI) maintains the lifeboat service in both Britain and 
the Republic of Ireland. The Institution also operates a 
relief fleet of about 90 lifeboats. The RNLI encourages 
people who own boats to help in sea rescues, and re- 
wards those who aid boats in distress. 
Pa types of lifeboats that the RNLI uses include the 
beware Tyne and the 15.86-metre Arun, both capable 
4 ates the 10.07-metre Brede; the 14.8-metre and 
ian at Oakley; the 14.26-metre and 14.34-metre Wat- 
able At the 13.42-metre Waveney. There are also inflat- 
abl oats such as the 6.41-metre Atlantic rigid inflat- 
ca which are capable of 30 knots. 
aa and Brede classes are afloat permanently. 
the Gals ee Tyne, launch down slipways. Some, like 
eae y, launch from a carriage pulled to the sea by a 
pare of most lifeboats are volunteers who earn 
Akne © in other ways. Every lifeboat station has one 
Eest ean member, usually the motor mechanic. 
iia ne ta have more full-time crew members. The 
Inflatable oat crew consists of from five to seven men. 
ka a oons have a crew of two or three. 
Rea atonal Lifeboat Institution. The National 
Was Gen or the Preservation of Life from Shipwreck 
Moliftery led in England by royal charter in 1824 as a 
eed institution. It later became the Royal National 
trey b Institution (RNLI). The institution is financed en- 
1869 ih youuntary contributions. Between 1854 and 
4 i Fi NLI received a government grant. But, in 
Conditi chose to become voluntary again, because of the 
Oat ee that the government made in return for its 
conclu as a committee of the House of Commons 
ing wart 7 that the government was not justified in tak- 
run it effi he lifeboat service while the RNLI continued to 
agreed sao Governments in World Wars | and I 
Wartime, the service should remain voluntary, even in 
The RNLI cooperates with government agencies that 
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Lifeboats of the Royal Na- 
tional Lifeboat Institution, 
like this one from Newcastle, 
Northern Ireland, are always 
ready to put to sea to help 
boats in distress around the 
coasts of Ireland and Britain, 


are also responsible for rescue at sea. These agencies 
include HM Coastguard and the helicopter rescue serv- 
ices of the Royal Navy and the Royal Air Force. About 
115,000 people have been rescued by lifeboat crews 
since the RNLI was founded. 

History. The lifeboat was a British invention. In 1786, 
Lionel Lukin, a London coachbuilder, converted a fish- 
ing coble (a small flat-bottomed boat) into a life-saving 
boat. John Sharp, chief administrator of the Crewe Trust, 
asked Lukin to send his boat to Bamburgh, Northumber- 
land, The first boat designed as a lifeboat was built by 
Henry Greathead, a Tyneside boat-builder, and named 
the Original. It was launched in 1790 and served near 
the mouth of the Tyne for 40 years. Between 1790 and 
1824, a number of lifeboats were built and operated lo- 
cally. Most of them were paid for by Lloyd's (see 


Lloyd's). 
Lifesaving. See Swimming (Water safety); Drowning; 


First aid. 

Liffey is the chief river in the east of the Republic of 
Ireland. The Liffey rises in the Wicklow mountains and 
flows about 80 kilometres through the counties of Wick- 
low, Kildare, and Dublin before entering the sea at Dub- 
lin Bay, The city of Dublin lies at the river mouth. The Lif- 
fey is one of the best-known salmon rivers in the British 
Isles. The Republic of Ireland's electricity authority has 
three hydroelectric power stations on the river. 

Lift is a transportation device that carries people and 
freight to the floors of a building. The word //ft usually 
means the car in which the people or freight travel, But 
the term also refers to the entire system that controls 
the car's movement. The car travels up and down in a 
shaft that has steel guide rails to prevent movement 


sideways. In the United States, à lift is called an e/evator. 


The development of lifts led to the construction of 
sign taller and 


skyscrapers. Lifts enabled architects to de: 

taller buildings because people no longer had to climb 

stairs to reach the upper floors. 
Passenger lifts and freight lifts operate in many places 

and serve a variety of purposes. The passenger lifts 

commonly seen in office and residential buildings can 


Observation lifts have glass sides so that passengers can view 
their surroundings, These lifts are installed in interior courts, 
above, or along exterior walls. 


carry from 900 to 1,800 kilograms. Some freight lifts can 
carry as much as 45,000 kilograms. 

There are more than 2 million lifts in the world, and 
about 390,000 of them are in the United States and Can- 
ada, Lifts in the United States and Canada carry a total of 
about 350 million passengers daily, 

How lifts work. Most lifts operate automatically. 
Only a few are run by attendants who ride in the cars. A 
person brings a liftto a certain floor by pushing a but- 
ton in the wall outside the shaft. The lift doors Open au- 
tomatically after the car arrives at the floor, and they 
close after the passenger has entered. The passenger 
pushes a button to indicate the floor where he or she 
wants the lift to stop. The car stops at all floors where 
passengers want to be picked up or wish to get out. 

Most lifts in buildings of 10 or more floors are pow- 
ered by electric traction systems and are lifted by steel 
cables. There are two types of electric traction lifts, 
gearless traction and geared traction. 

Gearless traction lifts are used in office buildings of 
more than 10 floors and in residential buildings of more 
than 30 floors, They travel at speeds of 120 to 600 metres 
per minute. Cables called Aoisting ropes lift the car. One 
end of each cable is attached to the top of the car. The 
other end is connected to a heavy steel counterweight 
that balances the weight of the car and about half of its 
maximum passenger load, The counterweight reduces 
to a minimum the power needed to operate the lift. The 
hoisting ropes fit around a sheave (pulley) that is con- 
nected directly to an electric motor, As the sheave turns, 

the ropes move and the car goes up or down. A brake 
holds the car in place when the lift stops. 

Geared traction lifts travel at speeds as high as 137 

metres per minute. Geared traction lifts are similar to 
the gearless traction type of lift. However, the motor ofa 
geared traction lift operates a reduction gear, which 
turns the sheave. This gear decreases the speed at 
which the sheave would otherwise turn. 


Some lifts, called hydraulic lifts, are driven by a hy- 
draulic system. They are lifted and lowered by a long 
ram piston) instead of by steel cables. Such lifts travel at 
speeds of 15 to 48 metres per minute. They serve many 
buildings of six or fewer storeys. The ram rises and lifts 
the lift when an electric pump forces oil into the ram 
cylinder. The lift goes down when a valve opens and the 
oil flows into a storage tank. 

Safety features. In many countries, lifts must operate 
according to safety codes, normally defined by an or- 
ganization of agencies, including consumer, govern- 
ment, and industrial groups. Officials then inspect the 
lifts regularly to make sure that all the safety features are 
functioning. 

Passenger lifts are usually expected to have steel 
doors that can withstand fire. Most lifts have two sets of 
doors. One set is in the walls at each floor, and the other 
set is part of the car itself. Both sets of doors must close 
and lock before the lift can move. A special safety device 
causes the doors to reopen if someone is in the door- 
way. If a lift goes too fast as it travels down, safety 
clamps grab the guide rails and stop the car. All auto- 
matic lifts have alarm bells, and some have intercom sys- 
tems or telephones. Passengers can use these instru- 
ments in emergencies, such as to call for help if the lift 
stops between floors. 

Special kinds of lifts, Some large buildings have 
double-deck lifts, which have two compartments and 


Traction sheave and motor 


Counterweight 


Safety clamp 


Travelling cable 


Cor guide rails 


A gearless traction lift, above, has steel cables called et 
ropes that fit around a sheave. When the sheave is turned by 
electric motor, the ropes lift or lower the car. 


serve two floors with each stop. People who want to go 
to odd-numbered floors enter the lower compartment 
ofthe lift on the first floor. Those people who want 
even-numbered floors enter on the second floor and 
ride in the upper compartment. Lifts called observation 
lifts have glass sides and travel along the walls of inte- 
rior courts or along the outside walls of buildings. Pas- 
sengers can view the surrounding area through the 
glass sides. 

Some tall buildings have express lifts that travel non- 
stop to certain floors where passengers change to local 
lifts, The local lifts then carry the people to their floors. 

Construction companies use lifts that travel along the 
outside of buildings and carry crews and building mate- 
tials. Other kinds of lifts take workers and materials into 
mines. Hospital lifts are large enough to carry beds and 
stretchers. 

History. The ancient Greek mathematician Archime- 
des invented a type of lift before 230 B.C. It used ropes 
and pulleys and could lift one person. 

Lifts were in use during the early 1800s. By the 1840s, 
both hydraulic and steam-powered freight lifts had been 
invented. But the hydraulic lifts were very slow, and the 
ropes of the steam-powered lifts often broke and the 
cars fell. 

In the early 1850's an American, Elisha G. Otis, in- 
vented the first lift that had an automatic safety device. If 
the rope broke, the device prevented the lift from fall- 


Car guide rails — 


Car frame _ 


Ahy 

ties lift, above, is lifted and lowered by a ram (piston). 

he meee when a pump forces oil into the ram cylinder. The 
nds when the oil flows into a storage tank. 
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The first lift with a safety device was demonstrated by Elisha 
G. Otis in 1854. The automatic device prevented the lift from fall- 


ing if the hoisting rope broke. 


ing. Otis first demonstrated the lift in 1854. The world’s 
first lift designed specifically for passenger use was in- 
stalled in New York City in 1857. The world's first electric 
lift started operating in 1889. 

‘Automatic lifts were introduced in residential build- 
ings in the 1890s. Attendants operated the lifts in major 
office buildings until 1950. That year, an office building 
in Dallas, Texas, U.S.A., became the first to have auto- 
matic lifts. 

See also Otis, Elisha G. 

Lift. See Aerodynamics (Lift). 


Lift pump. See Pump. 
Ligament is fibrous tissue that holds organs of the 


body in place and fastens bones together. Ligaments are 
grouped together in cords, bands, or sheets. They are as 
strong as rope. A sprain occurs when ligaments cover- 
ing a joint are torn or twisted. A sprained ankle is the 

he ligaments that bind the bones of 


partial tearing of ti 
the lower leg to the bones of the foot. Ligaments heal 


slowly. They may never heal if they are completely torn 
apart. Treatment of sprained ligaments may include ex- 
ercise, supportive bandages or splints, or even surgery, 
depending on the ligaments involved and the severity of 
the injury. See also Sprain; Human body (picture: Liga- 
ments and tendons). 

Ligature is a thread used in surgery to tie a bleeding 
blood vessel. Surgeons did not use ligatures extensively 
until germfree surgery developed in the mid-1800s. Be- 
fore that time, ligatures almost always caused infection. 
The British surgeon Joseph Lister devised a sterile liga- 
ture, called catgut, froma sheep's bowel. The body ab- 
sorbs this material without harm. Surgeons also use silk, 
cotton, linen, and nylon ligatures. These are not ab- 
sorbed, but are not harmful. 

Liger. See Lion. 
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Light 


Light from the sun makes life on earth possible. Plants need 
sunlight to grow, and animals eat plants or plant-eating animals. 


Light is so common that we often take it for granted, 
Yet the world would quickly change if suddenly there 
were no light. We could no longer see, because light 
that comes to our eyes makes seeing possible. Without 
light, we would have no food to eat or air to breathe, 
Green plants use the light from the sun to grow and to 
make food. All the food we eat comes from plants or an- 
imals that eat plants. As plants grow, they give off oxy- 
gen. This oxygen is a necessary part of the air we 
breathe. 

Light gives us fuels. The energy in the sunlight that 
shone on the earth millions of years ago was stored by 
plants. After these plants died, they were changed into 
coal, natural gas, and oil. Today, we use the energy in 
these fuels to produce electricity and to operate ma- 
chines. 

Light from the sun also heats the earth. Without the 
sun's light, the earth would soon become so cold that 
nothing could live on it. Even if we burned all our fuels, 
we could not keep the earth warm enough for life to 
exist. For more information on light and energy from the 
sun, see the World Book articles on Solar energy and 
Sun. 

People have found ways of making and controlling 
light in order to see when there is no sunlight. At first, 
they produced light with campfires and flaming torches. 
Later, they developed candles, oil lamps, gaslights, and 
electric lights. 

People make and use light for many other purposes 
than to see by. For example, the pictures on a television 
screen consist of spots of light. Using scientific instru- 
ments, people can study light itself and learn much 
about the universe. For example, the light from distant 
stars can tell scientists what the stars are made of. It can 
also tell them if the stars are moving toward or away 
from the earth and how fast they are moving. See Red 
shift. 

Scientists also use light to identify and study chemical 
substances. In addition, light is used for communication. 
Optical cables transmit information in the form of light 
over long distances, They are increasingly replacing the 
copper wires used by telephone companies. Scientists 
are now experimenting with light as a carrier of inform 
tion inside very fast central processors of computers. 
See Fibre optics. 

What is light? This question has been a puzzle for 
centuries, People once thought light was something that 
travelled from a person's eyes to an object and then 
back again. If anything blocked the rays from the eyes, 
the object could not be seen. They argued also that light 
needed a medium, which they called the ether, to travè 
through space. Since the 1600s, scientists have made 
many discoveries about light. They have learned that 
light is a form of energy that can travel freely through 
space. The energy of light is called radiant energy. 
are many kinds of radiant energy, including infrare 
rays, radio waves, ultraviolet rays, and X rays. We ca 
see only a tiny part of all the different kinds of radiant 
energy. This part is called visible light or simply light 

This article describes where light comes from, the n 
ture of light, and how light behaves when it comes I" 
contact with various materials. The article also tells how 
light is measured and discusses the important scientific 
discoveries about light. 


Sources of light 


Light makes it possible for us to see. Many of the 
things we see, such as the sun and room lights, are 
sources of light. We see all other things because light 
from a source bounces off them and travels to us. Light 
sources can be classified as natural or artificial. Natural 
light comes from sources that we do not control. Such 
sources include the sun and the stars. Artificial light 
comes from sources that we control. These sources in- 
clude candles and car lights. 

How light is produced. All light comes from atoms. 
Itis produced by atoms that have gained energy either 
by absorbing light from another source or by being 
struck by other particles. An atom with such extra en- 
ergy is said to be excited. Ordinarily, an atom stays ex- 
cited only briefly. It de-excites by giving up its extra en- 
ergy. It can either run into another atom to lose the 
energy, or it can emit (give off) light. The light then car- 
ries away the extra energy. The amount of energy 
needed to excite atoms and the amount of energy the 
atoms emit as light varies for different kinds of atoms. 

Light is usually described as a wave, shaped much 
like a water wave that moves across a lake. But light can 
also be described as a small particle, called a photon. 
Each photon moves in a straight line, much as a pool 
ball does, In both descriptions, the light has energy. The 
amount of energy that is carried by the wave or photon 
largely determines the colour of the light. For example, 
suppose you see a red apple on a blue chair. Each pho- 
ton from the apple has less energy than a photon from 
the chair. 

One way to excite atoms so that they emit light is by 
heating them. A poker may be heated until it is white- 
hot. Because of the heating, the atoms at the poker's sur- 
face collide violently with each other. When they col- 
lide, they excite one another. Each atom quickly emits its 
extra energy as light but is almost immediately re- 
excited by another collision. These collisions produce 
such a variety of states among the atoms that the pho- 
tons released have a wide range of energies. The combi- 
nation of all the resulting colours is white light. As the 
Poker cools, fewer atoms are excited to high energies, 


Natural and artificial sources of light 

Mural light sources, such as auroras and fireflies, are not con- 
rolled by people. People control artificial light sources, such as 
Candles and lasers. All light comes from atoms. 


Aurora 
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and so the atoms emit fewer photons with the higher 
energies of blue light. Since red light is still being emit- 
ted, the cooling poker looks red. 

Other sources of light. Many substances gain en- 
ergy and emit light without being heated very much. 
They do this through a process called /uminescence. 
Some luminescent materials glow in the dark long after 
they have received extra energy. They are said to be 
phosphorescent. Their atoms stay excited for some time 
before they de-excite and emit light. Certain phospho- 
rescent materials are used in the markings that glow on 
watch faces (see Phosphorescence). Other luminescent 
materials emit light only during their exposure to excit- 
ing energy. They are said to be fluorescent (see Fluores- 
cence; Fluorescent lamp). 

Fireflies and a few other types of organisms emit light 
by a process called bioluminescence. In this process, 
chemicals within the organisms combine to produce a 
different chemical that has excited atoms. When the 
atoms de-excite, they emit photons. 

The sun shines because nuclear reactions between 
hydrogen atoms within its core produce a tremendous 
amount of energy. Photons and other kinds of particles 
carry the energy to the sun's surface. At the surface, 
these particles excite atoms that then de-excite by emit- 
ting light. The earth receives part of that light. All stars 
emit light by this process. 

An aurora such as the northern lights is an emission 
of light by molecules of air. When high-speed particles 
arrive at the earth from large eruptions on the sun, they 
crash into the air molecules. These collisions excite the 
molecules with extra energy. The molecules then re- 
lease the energy by giving off light. When the collisions 
occur at night, the light emitted may be bright enough 
to be seen. 

A laser is a device that produces a powerful, narrow 
beam of light in which all the photons have the same en- 
ergy and travel in the same direction. Lasers serve as 
tools in scientific research, surgery, and telephone com- 
munications. They also have many industrial and military 


uses. 


Laser 


Candle 
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During most of the 1800s, scientists thought of light 
as a wave that travels much like a water wave. This idea 
of light as a wave was popular because it explained ex- 
periments in which light created a series of bright and 
dark lines called an interference pattern. Scientists 
could explain such interference patterns only by de- 
scribing light as a wave. 

If light is a wave, then what waves? Water waves are 
easier to explain. They travel across the surface of the 
water while the water itself only moves up and down. To 
scientists of the 1800s, light seemed stranger than water 
waves because it travels through space from the sun 
and other stars to the earth. They assumed that light 
waves must also travel through some kind of material, 
just as water waves travel through water. Although sci- 
entists had no evidence of this material, they called it 
the ether, By the late 1800s, scientists had concluded 
that light waves consist of regions of force known as 
electric fields and magnetic fields. 

A simple model of a light wave begins with a ray (a 
straight line) that shows the direction of the light's travel. 
Along the ray and perpendicular (at right angles) to it, 
short arrows represent the electric field. Some arrows 
point upward from the ray and other arrows point 
downward from it. They vary in length so that the overall 
pattern of the tips of the arrows looks like a wave. Ar- 
rows representing the magnetic field also resemble a 
wave, but these arrows make right angles to the arrows 
that represent the electric field. These patterns move 
along the ray. They are the light. 

By the early 1900's, experiments had shown that scien- 
tists finally had to give up the idea of an ether. Many sci- 
entists realized that a wave of light, as a regularly vary- 
ing pattern of electric and magnetic fields, can travel 
through empty space. 


Electromagnetic nature of light 


The nature of light 


Light waves resemble other types of waves in some 
features, including wavelength, frequency, and ampli- 
tude. The wavelength is the distance along a straight 
line from one crest (peak) of the wave to the next. The 
frequency of a wave is the number of times each second 
that crests pass a stationary checkpoint. The amplitude 
of a wave is the greatest distance of a crest or trough 
(low point) from the ray. 

A simple relation exists between a wave's frequency 
and wavelength: the higher the frequency, the shorter 
the wavelength. A wave's energy corresponds to its am- 
plitude. The greater the amplitude, the more energy the 
wave has. The energy of a light wave also corresponds 
to its frequency. The wavelength determines the colour 
of the light. 

Photons. In 1905, the German-born physicist Albert 
Einstein proposed a model of light just as useful as the 
wave model. In some experiments, light behaves as 
though it is a particle. We now call this type of particlea 
photon. In Einstein's model, a ray of light is the path 
taken by a photon. For example, when a lamp sends a 
beam of light across a dark room, the beam of light con- 
sists of a great many photons, each travelling ina 
straight line. 

Is light a wave or a particle? Seemingly, it cannot be 
both because the two models are so different. The best 
answer is that light is strictly neither. In some experi- 
ments light behaves like a wave, and in others it behaves 
like a particle. 

Unlike other kinds of waves, light waves in a vacuum 
have one speed, and that speed is the fastest that any- 
thing can travel. Scientists do not understand why this is 
true. The fact that light in a vacuum has only one speed 
forms one of the foundations of Einstein's theory of rela- 
tivity (see Relativity [Special theory of relativity). 


Light is a kind of electromagnetic wave. Such a wave consists of an electric field and 
y ti 
field. These fields are at right angles to each other and to the direction of the wave's travel The. 


wave's amplitude is its greatest distance from the ray. 


_——— Wavelength 


White light Micrometres 
and the 0.4 
visible spectrum 25 


! Visible spectrum 


the prism has been exagge! 


When light enters a material, it continually runs into 
atoms that delay its travel. But between atoms, light trav- 
els at its normal speed. 

Pcie sei waves. Because light consists of 
at ic and magnetic fields, it is called an e/ectromag- 
alee wave. The term light commonly refers to just those 
EL ‘omagnetic waves that we can see. For light to be 
a be it must have a wavelength within a certain nar- 
light N of values called the visible spectrum. Violet 
heath the shortest wavelength that is visible. Red light 
at ties longest. Between them lie all the other colours 
“a each with its own wavelength. Seen to- 
light § at e same time, the colours appear as white 
he unlight is white because it has all the colours. 
trans ver; when it passes through a specially shaped 
$ parent solid called a prism, the different colours 
parate and can be seen. 
ue visible spectrum forms only a small part of the 
Waves of electromagnetic waves. Waves that have 
Pea slightly too short to be seen are called u/- 
cee ine rays. They cause suntan, sunburn, and skin can- 
taviolat with somewhat shorter wavelengths than ul- 
4 beh, rays are called X rays. These rays can penetrate 
inside zh s body. Doctors and dentists use them to see 
length ri body. Gamma rays have even shorter wave- 
soh s than X rays. They result from nuclear reactions, 

W as those in the sun. 
řed ies with wavelengths slightly longer than those of 
bright it are called infrared rays. When you stand in 

a sunlight or in front of a fire, you feel warm largely 
me se of the infrared light shining on you. Micro- 

es and radio waves have longer wavelengths than 


When a beam of white light passes through a prism, 
ours called the visible spectrum. The shortest waveleng 
violet end of the spectrum. The longest wavelengths bend th 
spectrum. All the other colours lie between violet and red an‘ 
the colours in the spectrum mixed togethe 
of light in units called micrometres. One mi 


has wavelengths from about 04 to 0.7 micrometre. 
rated in the illustration to magnify the spectrum. 
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0.7 


0.6 


it is broken up into a rainbowlike band of col- 
ths of light bend the most and occupy the 
e least and occupy the red end of the 
d tend to blend into one another. All 
form white light. Scientists measure the wavelengths 
llion micrometres equals one metre. Light we can see 
The bending of the light as it passes through 


infrared waves. A microwave oven shines microwaves 
on food to warm it. A police officer's radar unit shines 
microwaves onto an approaching car to measure its 
speed. Radio and television stations broadcast pro- 
grammes by sending radio waves. 

Sunlight spread into its different colours by a prism 


creates a continuous spectrum. From violet to red, the 


spectrum blends smoothly from one colour to the next. 
Many other sources of light do not produce a continu- 
xample, a street lamp may produce 


ous spectrum. For €. 
bright yellow, blue, and a few dimmer colours, but it 
also has dark regions in its spectrum. The colours are 


produced by certain atoms in the gas inside the lamp. 
For example, the yellow comes from sodium atoms. 
Each type of atom can produce only certain colours, 
Scientists can learn what kinds of atoms make up a 
light source by observing what colours are present in 
the light. They direct the light through an instrument 
called a spectrometer to separate the colours, The spec- 
trometer may be a simple prism or it may be amore 
complicated device. 
Sometimes a spectrum contains gaps because the 
light from a source has travelled through a gas that ab- 
sorbed certain colours. For example, when sunlight is 
sent through a high-quality spectrometer, its spectrum 
has thousands of such gaps. The light produced within 
the sun must travel through the outer atmosphere of the 
sun to reach the earth. Each type of atom in the sun's at- 
mosphere absorbs certain colours. By noting which col- 
ours are removed, scientists are able to determine what 
kinds of atoms are in the atmosphere of the sun. See 


Spectrometer. 
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The study of light is called optics. By understanding 
how light behaves, scientists have learned to design a 
variety of optical instruments that aid in the study of the 
universe. For example, microscopes enable us to exam- 
ine extremely small objects, such as single-celled organ- 
isms. With telescopes, we can observe distant but very 
large objects, such as galaxies and planets. Optics also 
enables us to understand vision, the colours of the sky, 
the sparkle of a diamond, and many other parts of the 
everyday world. 

Reflection, refraction, and absorption. When a ray 
of light reaches a surface between two types of materi- 
als, such as air and glass, several things can happen. 
Some of the light may reflect from the surface, while 
some may pass through the surface. The light that enters 
the second material may refract (change its direction of 
travel). In addition, some of the light may be absorbed 
by molecules on the surface or within the second mate- 
rial. 

A transparent material lets light rays pass through it 
without mixing them up. You can see through such ma- 
terial. A trans/ucent material also allows rays to pass 
through it, but it mixes them up so that you cannot see 
clearly through the material. An opaque material blocks 
all light. 

The reflection of a ray from a surface resembles the 
bounce a pool ball takes at the edge of a pool table. 
Imagine a line perpendicular to the reflecting surface. 
Such a line is usually called the normal. The angle be- 
tween the path of an incoming ray and the normal is 
called the angle of incidence. The reflected ray makes 
the same angle to the normal as the incoming ray, but 
on the other side of the normal. Reflection works this 
way even when it involves rough surfaces. Wherever a 
ray reflects from a surface, it has an equal angle to the 
normal at that spot as it had before the reflection. 

When light reflects from a smooth surface, all of its 
rays reflect in the same direction. When light reflects 
from a rough surface, the rays reflect in many directions 
because the normals at all Spots on the surface point 
many ways. Thus, you can see your image in a mirror, 
but you cannot see your image in a sheet of writing 
paper. See Reflection. 

When light passes through a surface, its speed 
changes. This happens because the light must travel 
through a different kind of molecule than it passed 
through before. For example, if light passes from air into 
glass, it slows because the glass molecules are more 
densely packed than the air molecules. If the light enters 
at any angle except a right angle, the change in the 
light's speed changes its direction of travel. In other 
words, the light refracts. 

When a ray passes from air into glass, it bends to- 
wards the normal at the surface. The amount of bending 
depends partly on the type of material the Tay enters, 
Different types of glass and plastic refract light by differ- 
ent amounts. Diamond refracts light much more than ei- 

ther glass or plastic does. 

To observe refraction, place a pencil in a glass of 
water and then look at the pencil from the top and one 
side. The pencil appears bent at the water surface. The 
light from the top part of the pencil comes directly to 
your eyes. The rays from the bottom Part pass through 
the surface between the water and the air. There the 


How light behaves 


rays refract, and so they seem to have come froma pen- 
cil bottom bent from the pencil top. See Refraction, 

Opaque materials absorb certain colours of light. For 
instance, a red book cover exposed to white light looks 
red because molecules on its surface absorb all the 
other colours in the light. The energy of the absorbed 
light quickly changes to heat, warming the surface. 
Transparent materials also absorb certain colours if they 
contain dyes or pigments. 

Scattering describes what happens when light rays 
strike atoms, molecules, or other individual, tiny parti- 
cles. These particles send the rays of light off in new 
directions—that is, they cause the rays to scatter. Most 
of a clear sky appears blue because air molecules scat- 
ter more blue rays toward us than they do the other col- 
ours in sunlight. When the sun is near the horizon, it 
looks orange or red because the light reaching us has 
lost so much of its other colours by scattering. 

Interference. In many cases, light can be thought of 
as being a wave with crests and troughs. When two light 
waves cross through the same spot, they interfere with 
each other—that is, they add to or subtract from each 
other. Suppose that whenever a crest of one wave 
passes through the spot, so does a crest of the other 
wave. The two crests add together to give a larger crest. 
This process, called constructive interference, gives 
brighter light than either wave would have separately. 
Suppose instead that whenever a crest of one wave 
crosses through the spot, a trough of the other wave 
also does. The trough reduces the height of the crest, 
leaving the spot dim or even dark. This process is called 
destructive interference. 

The fact that light can interfere to produce brightness 
or darkness provides the strongest argument for the 
wave model of light. All types of waves can produce a 
pattern of constructive and destructive interference 
when they pass through two small, nearby openings. 

In the early 1800s, the English scientist Thomas 
Young showed the wave nature of light by sending a 
light beam through two narrow slits. The light that 
emerged from the slits then reached a screen. If light 
were not a wave, only two narrow, bright strips of 
light—one from each slit—would have appeared on the 
screen. But, in fact, the light emerging from each slit 
spread and overlapped the light emerging from the 
other slit. This light filled the screen with bright and 
dark lines called fringes. Bright fringes occurred where 
the two waves arrived crest-on-crest to give constructive 
interference. Dark fringes occurred where the two 
waves arrived crest-on-trough to give destructive inter” 
ference. See Interference. X 

Diffraction. In Young's experiment, the light pa 
through each slit spread. This type of spreading is cal n 
diffraction. Like interference, it results from the fact tha 
light behaves as a wave. A light wave spreads slightly 
when it travels through a small opening, around a sma 
object, or past an edge. Water waves also spread, but 
the openings and objects that cause them to spread 
must be much larger than those for light. a 

Diffraction of light can be a nuisance. Suppose Use 
tempt to see a very small object by using a high-quality 
microscope. As you increase the magnifying power to 
see the object more and more closely, the object's nt 
edges begin to blur. Each edge blurs because the lig 


The behaviour of light 


In studying optics (the science of the behaviour of light), physicists have discovered certain princi- 


les that describe how light behaves. The most important of these principles include (1) reflecti 


(2) refraction, (3) diffraction, and (4) interference. 


Reflection 


Abeam of light will be re- 
flected by a smooth surface. 
The beam coming toward the 
surface is called the incident 
beam. After the beam has 
been reflected, it is called the 
reflected beam. The angle the 
incident beam makes with an 
imaginary line normal! (at right 
angles) to the surface equals 
the angle made by the re- 
flected beam. 


Refraction 


Refraction causes a beam to 
bend as it passes from one 
substance into another. The 
beam bends toward the nor- 
mal if it slows down when en- 
tering a substance, as shown 
in the diagram. The angle of 
refraction then is less than the 
angle of incidence. \f ight 
travels faster in the substance, 
the beam bends away from 
the normal. 


Diffraction 


light and other waves usually 
travel in a straight line. But 
when waves pass through a 
slit about the same size as 
their own wavelength, they 
diffract (spread out) into curv- 
ing waves. The photograph 
shows water waves because 
light waves spread out so 
slightly that their diffraction is 
difficult to see. 


Interference 


Light waves can interfere with 
each other in two ways. (1) 
Where the crest (peak) of one 
wave meets the crest of 
another—or where the trough 
‘Ow point) of one wave meets 
the trough of another—the 
two waves combine and form 
a bright spot of light. This 
Process is called constructive 
interference. (2) Where a crest 
Meets a trough, the two 
Waves cancel, leaving a dark 
Spot. This process is called 
destructive interference. The 
Photograph shows the inter- 
rence pattern of water 
Waves produced by two 
Sources, 


i—Angle of 
incidence 


r—Angle of 
reflection 


Plate glass 


i—Angle of incidence 


r'—Angle of refraction 
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passing by the edge on its way to the eye diffracts. 

However, diffraction serves a purpose when a device 
called a diffraction grating is used to study the colours 
in a light beam. The grating consists of thousands of thin 
slits that diffract light. Each colour in the light diffracts 
by a slightly different amount. The spread of colours can 
be large enough to make each colour visible. A grating 
used with a telescope can separate the colours in the 
light from a star, enabling scientists to learn what mate- 
rials make up the star. See Diffraction. 

Dispersion is the spreading of light into its colours. 
The dispersion of white light separates the colours of 
the full visible spectrum. One way to disperse a light 
beam is to send it through a prism. The different colours 
refract to different extents. Thus, the colours spread. Dif- 
fraction and scattering can also disperse light. 

Polarization involves the oscillations (regular varia- 
tions in strength) of the electric fields that make up a 
light wave. The directions of the oscillations may be rep- 
resented by arrows. In most of the light we see, the ar- 
rows point in many directions perpendicular to the ray's 
path. Such light is unpo/arized. But few of the arrows re- 
main when light passes through certain types of sun- 
glasses, reflects from surfaces at certain angles, or scat- 
ters from air molecules, If these arrows all point in one 
direction or just opposite it, the light is polarized. Sup- 
pose that when sunlight reflects from a road to you, its 
arrows point only to your left or right. You can block it 
by wearing sunglasses with polarizing filters. They block 
light oscillating left or right. See Polarized light. 

‘Chemical effects of light. The energy of light can 
chemically change the surfaces of materials absorbing 
it. For example, light chemically changes the molecules 
of silver grains on photographic film so that an image 
can be recorded on it. Strong light can fade coloured 


Photoelectric effect 


of light tron from an atom in the P- 


N—Nitrogen 
O—Oxygen 
Ag—Silver 


Light causes chemical changes in some substances, such as 
silver nitrate. A photon, fop, provides the energy needed to 
break up the molecule and turn the solution dark, below. 


fabrics by chemically changing their dyes. Light changes 
the chemistry of the eye's retina, so that the retina pro- 
duces signals about sight (see Eye [The retinal), Green 
plants need light for photosynthesis, the chemical proc- 
ess by which they make food (see Photosynthesis). ` 

Photoelectric and photoconductive effects. When 
certain materials absorb light, the lights energy frees 
electrons from atoms on the materials’ surface. In some 
devices, these freed electrons can flow through a circuit 
as electric current. Solar cells and other electric eyes 
Operate by means of such photoelectric effects (see 
Electric eye; Photomultiplier tube). Some materials 
called photoconductors become better conductors of 
electricity when light shines on them. 


The energy of light photons creates electric current in a solar cell, A photon releases an elec- 
type layer. The electron is driven across the P-N junction into the 


N-type layer. The electron flows out of the cell, through a load, and back to the P-type layer. 
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Measuring light 


Scientists measure wavelengths of light in a variety of 
metric and imperial units. One common metric unit is 
the micrometre, which equals 0.000001 metre. The 
wavelengths of light in the visible spectrum range from 
about 0.4 micrometre for deep violet to about 0.7 micro- 
metre for deep red. 

The frequency of any wave equals the ratio of the 
wave's speed to its wavelength. Frequencies are meas- 
ured in units called hertz. A wave has a frequency of one 
hertz if one crest passes a checkpoint each second, and 
the wave has a frequency of 100 hertz if 100 crests pass 
acheckpoint each second. Light travels in a vacuum at 
nearly 300 million metres per second. Because visible 
light has a short wavelength and a high speed, it has a 
high frequency. For example, violet light has a frequency 
of 750 million million hertz. 

The brightness of light. Scientists use various units 
to measure the brightness of a light source and the 
amount of energy in a beam of light coming from that 
source. 

The amount of light produced by any light source is 
called the /uminous intensity of that source. The stand- 
ard unit used to measure luminous intensity is the can- 
dela. For many years, the luminous intensity produced 
bya certain size candle made from the oil of sperm 
whales served as the standard. The unit was called a 
candle, However, the sperm whale candle did not pro- 
vide an easily used standard for the measurement of 
light. One candela is now defined as the amount of light 
given off by a source emitting at a specific frequency 
(540 million million hertz) and at a specific intensity (ay 
watt per unit of area called a steradian). 

The intensity of a light source in candelas does not in- 
dicate how bright the light will be when it reaches the 
Surface of an object, such as a book or a desk. Before 
we can measure i//uminance (the light falling on a sur- 
face), we must measure the light travelling through the 
space between the source and the object. We can meas- 
Ure a beam of light with a unit called the /umen. To see 
how the lumen is measured, imagine a light source 


A 1-candela light source, left, in 
sphere’s surface with 


Basic units of 
light measurement 


nates it with 1 /ux. Because light sprea 


ceives 1 lumen of light spread 


1 square metre 
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placed at the centre of a hollow sphere. On the inside 
surface of the sphere, an area is marked off equal to the 
square of the radius of the sphere. For example, if the 
radius is 1 metre, the area marked off is 1 square metre. 
If the light source has a luminous intensity of 1 candela, 
the marked area will receive a /uminous flux (rate of 
light falling on it) of 1 lumen. 

In the metric system of measurement, engineers 
measure illuminance in units called /ux. An illuminance 
of 1 lux is produced by 1 lumen of light shining on an 
area of 1 square metre. The imperial system uses a unit 
called the foot-candle. An illuminance of 1 foot-candle is 
produced by 1 lumen of light shining on an area of 1 
square foot. 

The intensity of light falling on a surface varies in- 
versely (oppositely) with the square of the distance be- 
tween the source and the surface. That is, if the distance 
increases, the illuminance decreases by the square of 
the distance. This relationship is called the inverse 
square law. If a surface that receives 1 lux of light at a 
distance of 1 metre from a source is moved 2 metres 
from the source, that surface will then receive (4), or 3, 
lux of light. This happens because light spreads out 
from its source. 

The speed of light. Although light seems to travel 
across a room the instant a window blind is raised, it ac- 
tually takes some time to travel any distance. The speed 
of light in empty space—where atoms do not delay its 
travel—is 299,792 kilometres per second. This speed is 
said to be invariant because it does not depend on the 
motion of the light’s source. For example, light that is 
emitted by a moving torch has the same speed as light 
that is emitted by a stationary torch. Scientists do not 
know why this is true, but the fact is one of the founda- 
tions of Einstein's theory of relativity. 

From ancient times, people argued about whether 
the speed of light is limited or infinite. During the early 
16005, the Italian physicist Galileo devised an experi- 
ment to measure the speed of light, and so settle the ar- 


gument. 
minates every square metre of the 


ling on a 1-square metre area, right, illumi- 
m the light source re- 


over 4 square metres, or 4 lux. 
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Galileo sent an assistant to a distant hill with instruc- 
tions that the assistant should open the shutter of a lan- 
tern when he saw Galileo on another hill open the shut- 
ter of his lantern. Galileo reasoned that because he 
knew the distance between the hills, he could find the 
velocity of light by measuring the time between open- 
ing his shutter and seeing the light of the second lan- 
tern. Galileo's thinking was sound, but the experiment 
failed. The velocity of light is so great that he could not 
measure the short time involved. 

About 1675, the Danish astronomer Olaus Roemer 
came upon evidence which proved that light travels at a 
finite (limited) speed. While working in Paris, Roemer 
observed that the intervals between the disappearance 
of some of Jupiter's moons behind the planet varied 
with the changing distance between Jupiter and Earth. 
Roemer realized that the finite velocity of light caused 
these differing intervals. Roemer's observations indi- 


cated that light travelled at a speed of 226,000 kilome- 
tres per second. This figure was within 25 per cent of 
the actual velocity. 

In 1926, the American physicist Albert A. Michelson 
made one of the first precise measurements of the ve- 
locity of light. He used a rapidly rotating mirror that re- 
flected a beam of light to a distant reflector. The return- 
ing beam was then reflected back to the observer by the 
rotating mirror. Michelson adjusted the speed of the 
mirror until the mirror turned to the correct angle dur- 
ing the time the light travelled to the reflector and back. 
The speed of the mirror indicated the velocity of the 
light. Michelson actually used several mirrors on a drum 
so that the angle the drum had to turn while the light 
travelled out and back was small. He measured the 
speed of light at 299,796 kilometres per second. This 
measurement had a probable error of less than 4 kilo- 
metres per second. 


Our understanding of light 


Early ideas about light. The understanding of light 
has developed mainly since the 1600s. In 1666, the Eng- 
lish scientist Sir Isaac Newton discovered that white 
light is made up of all colours. Using a prism, he found 
that each colour in a beam of white light could be sepa- 
rated. Newton proposed the theory that light consists of 
tiny particles that travel in straight lines through space. 
He called these particles corpuscles, and his theory be- 
came known as the corpuscular theory. 

About the same time that Newton proposed his the- 
ory of light, the Dutch physicist and astronomer Christi- 
aan Huygens suggested that light consists of waves, He 
proposed the wave theory to explain the behaviour of 
light. The corpuscular and wave theories appear to be 
completely opposite, and scientists argued about them 
for about 100 years. Then, in the early 1800s, the English 
physicist Thomas Young demonstrated the interference 
of light. He showed that two light beams cancel each 
other under certain conditions. Water waves also be- 
have this way. Because it is hard to understand how in- 
terference could occur with particles, most scientists ac- 
cepted Young's experiment as proof of the wave theory 
of light. 

The electromagnetic theory. In 1864, the British 
physicist James Clerk Maxwell Proposed the mathemati- 
cal theory of electromagnetism. According to this the- 
ory, the influence that changing electric fields and mag- 
netic fields have on one another allows for the travel of 
waves. Maxwell's theoretical waves had the exact mathe- 
matical properties that had been measured for light. The 
vibrating electric charges that produce light are the 
electric charges in the atom. Atomic physicists had al- 

ready shown that these vibrating electric charges exist. 
Maxwell's work gave the wave theory of light a solid 
foundation. 

Maxwell's electromagnetic theory also did away with 
an idea that had stood in the way of scientists’ accept- 
ance of the wave theory for more than a century. Scien- 
tists felt they had to find the medium (material) through 
which light waves travel. They reasoned that if light trav- 
els as waves, there must be something for them to travel 
through, just as sound waves need air to travel through. 


But for light, this something could not be matter, be- 
cause light can travel in a vacuum. To get around this 
difficulty, scientists suggested that the medium light 
travelled through was the ether. 

All attempts to observe or measure the properties of 
the ether failed. Scientists became increasingly con- 
vinced that the ether did not exist. Experiments con- 
ducted by Albert Michelson and the American physicist 
Edward Morley in 1887 helped destroy the ether theory. 

Quantum mechanics. In 1900, the German physicist 
Max Planck discovered an equation that matched experi- 
mental data about the emission of light by a hot surface. 
Planck could not explain why the equation worked. But 
he realized that it predicted that the tiny emitters of light 
on the surface can have only certain values of energy. 
When energy is restricted to certain values, it is said to 
be quantized. : 

In 1905, Einstein revealed that light itself is quantized. 
Einstein reasoned that if light emitters can have only cer- 
tain values of energy, then the energy they emit as light 
will retain its quantized character. The light comes in 
tiny packets of energy that are known as quanta. The 
concept of light as quantized energy explained how 
light behaves as a particle in certain experiments, in- 
stead of as a wave. These particles of light came to be 
called photons. 

In 1913, the Danish physicist Niels Bohr proposed that 
the energy of atoms was also quantized. When energy is 
given to an atom, either by a collision or by shining light 
on it, the atom can accept only certain values of energy: 
In this way, the atom becomes excited. When it de- ’ 
excites, it must get rid of the extra energy. One way it 
can do this is by emitting a photon that carries the en- 
ergy away. Each type of atom accepts a different set of 
energies. Thus, when atoms emit light, the photons from 
one type of atom differ in energy from the photons from 
other types of atoms, ich 

A field of physics known as quantum mechanics is he 
study of how atoms and light are quantized. Quantum 
mechanics involves the fact that light and matter behave 
as waves in some experiments and as particles in other 
experiments, 


Study aids 


Related articles in World Book include: 
Biographies 
Einstein, Albert (The papers of Michelson, Albert A. 
1905) Newton, Sir Isaac 
Foucault, Jean B. L- Planck, Max K. E. L 
Huygens, Christiaan Raman, Sir Chandrasekhara V. 
Maxwell, James Clerk 


Other related articles 

Aberration Foot-candle Photomultiplier 
Angstrom Infrared rays tube 
Arc light Interference Photosynthesis 
Aurora Laser Polarized light 
Bioluminescence Lens Quantum mechan- 
Candela Light meter ics 
Colour Lighting Rainbow 
Diffraction Luminescence Reflection 
Electric eye Microscope Refraction 
Electric light Mirage Shadow 
Electromagnetic Newton's rings Spectrometer 

waves Optics Sun 
Ether (physics) Penumbra Telescope 
Fibre optics Phosphorescence Ultraviolet rays 
Fluorescence Photochemistry Waves 

Zeeman effect 


Outline 


1. Sources of light 

A. How light is produced 
IL. The nature of light 

A. Photons 

B. Electromagnetic waves 
Ill. How light behaves 

A. Reflection, refraction, 

and absorption 


B. Other sources of light 


E. Dispersion 
F. Polarization 


B. Scattering G. Chemical effects of light 
C Interference H. Photoelectric and photo- 
D. Diffraction conductive effects 


IV. Measuring light 
A. The brightness of light B. The speed of light 
V. Our understanding of light 
A. Early ideas about light C. Quantum mechanics 
B. The electromagnetic 
theory 


Questions 
Voie cola is the light with the longest wavelength that is visi- 
What are photons? 
Ww is light strictly neither a wave nor a particle? 
What property of a light source is measured in lumens? 
at is diffraction? Interference? Polarization? 
ite does the heating of atoms cause them to give off light? 
did scientists suggest that light travelled through a me- 
dium called the ether? 
ve is the visible spectrum? 
corse pencil in a glass of water appear bent at the water 
ce; 
What theory did the British physicist James Clerk Maxwell pro- 
pose that strengthened the wave theory of light? 


preg Electric. See Electric light 

i ight, Francis (1740-1794), was a pioneer English 
trader and adventurer who played a key role in the Brit- 
ish settlement of Malaya. 

Francis Light was born in Suffolk, England. He served 
as a midshipman in the Royal Navy during England's war 
with France in the early 1760s. In 1765, he left the navy 
a sailed to India. There, he commanded a merchant 
A ip for a firm in Madras. In 1771, Light sailed to Suma- 
ia and then to Kedah, on the Malay Peninsula. A year 
F er, he moved to Phuket in southern Thailand, and 

aded between there and Kedah. 
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Light learnt to speak Malay and Siamese (Thai). He 
soon won the favour of Thai officials, and even that of 
the king of Thailand. He was also highly regarded by 
Sultan Muhammad Jiwa, the ruler of Kedah. As a result, 
he was able to negotiate a treaty with the sultan, allow- 
ing the British East India Company to establish a trading 
settlement on the island of Penang. Light was appointed 
superintendent of the new settlement. He held this post 
until his death from malaria in 1794. 

Light, Invisible. See Ultraviolet rays. 

Light, William (1786-1839), was the founder and 
planner of Adelaide, Australia, When the British govern- 
ment agreed to the coloni- 
zation of South Australia, 
the South Australian Com- 
missioners appointed Light 
as their surveyor general. 
They instructed him to se- 
lect a suitable site, plana 
town, and survey the sur- 
rounding land for farms 
and roads. He explored 
Gulf St. Vincent and finally 
selected the site for Ade- 
laide about 10 kilometres 
inland from Holdfast Bay. 
Colonists criticized him for 
his selection of the site be- 
cause they considered it to be too far inland. They also 
criticized him for not surveying sufficient farm land, 
even though his staff was inadequate for the job. 

In 1838, Light resigned after a disagreement with Gov- 
ernor Hindmarsh. His temporary dwelling was burned 
down, and he moved into his uncompleted house, 
which he called Thebarton, after the county of Suffolk in 
England where he had spent part of his early life. He 
was buried under William Light Square. 

Light was born in Kedah in Malaya and spent his early 
years in Penang. He was educated in England and joined 
the navy in 1794. 

ht bulb. See Electric light; Edison, Thomas. 
Light lists. See Lighthouse (Identifying lighthouses). 
Light meter is an instrument used to measure the 
brightness of light. Light meters serve a variety of spe- 
cialized needs. For example, astronomers use them to 
measure the brightness of stars. Lighting engineers use 
them to measure the brightness of lighting in homes 
and offices. Photographers use them to measure the in- 
tensity of light in scenes they wish to photograph. 

Most light meters include a photo cell made of cad- 
mium sulphide or gallium arsenide. The cell, which is at- 
tached to a battery, resists the flow of electric current 
from the battery by an amount that depends on the 
brightness of the light. The current is measured by a 
current meter. When brighter light falls on the cell, the 
resistance decreases. More current is thus allowed to 
flow, producing a larger reading on the current meter, 

Aless sensitive type of light meter uses a cell of sele- 
nium. When light shines on it, the cell produces a small 


voltage, which is measured by a voltage meter. The volt- 


age and the meter reading increase with the brightness 


of the light. 
The brightness of light ca 
lumens, luxes, foot-candles, 


William Light 


n be expressed in terms of 
or other units. Many pho- 
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tographers’ meters measure brightness in arbitrary units 
chosen by the meters manufacturer. For convenience, 
such units correspond to exposure settings on a pho- 
tographer's camera. 

Many cameras feature built-in light meters, Such light 
meters measure the amount of light entering the camera 
lens from a narrow range of angles in front of the cam- 
era. When the camera points toward an object that re- 
flects light well, the meter registers bright light and so 
indicates the need for a short exposure. If the rest of the 
scene is dim, however, the picture may be badly ex- 
posed. For this reason, most professional photogra- 
phers prefer to use a separate light meter that can be di- 
rected at the source of light. Such meters are better 
indicators of the appropriate exposure setting for a 
scene because they measure the light that illuminates 
the scene as a whole rather than the light reflected by 
individual objects. 

See also Candela; Foot-candle; Lighting; Photogra- 
phy (Exposure meters), 

Light switch. See Electric switch. 

Light-year is a unit used by astronomers to describe 
the distance to and between stars. It is the distance trav- 
elled in one year by a pulse of light. Light travels at 
299,792 kilometres per second. One light-year therefore 
equals 9.46 million million kilometres. A jetliner travel- 
ling at a speed of 800 kilometres per hour would need 
to fly for 1.34 million years in order to travel one light- 
year. Astronomical distances are so great that even the 
star nearest to the earth—other than the sun—is 4.3 light- 


West Quoddy Lighthouse in Lubec, Maine, U.S.A, is noted for 
its stripes. This pattern serves as a day marker, enabling mari- 
ners to distinguish the lighthouse from others during the day. 


Drum Point 


jouse sits on a multilegged platform in the 
shallows of Chesapeake Bay in Virginia, U.S.A. Its beacon beams 
alternate flashes of white and red light. 


years away. See also Astronomy (Stars); Star (Stars in the 
universe), 

Lighthouse is a tower with an extremely strong light 
that serves as a navigational aid for mariners. Light- 
houses help sailors determine their position, inform 
them that land is near, and warn them of dangerous 
rocks and reefs, Lighthouses are built at ports and har- 
bours, on capes and peninsulas, and on isolated rocks. 
Some are built in the sea itself, with their foundations 
sunk into rock or coral beneath the water. 

Lighthouses have been used as navigational aids for 
thousands of years. Since the 1940's, however, they have 
declined in importance because of the development 
and increased use of advanced electronic navigational 
aids (see Navigation [Electronic navigation). For exam- 
ple, the number of lighthouses operated in the United 
States has declined from about 1,500 in the early 1900s 
to about 340 today. In fact, there are only about 1,400 
lighthouses currently in use worldwide. 

Identifying lighthouses. Every lighthouse emits a 
distinctive pattern of light known as its characteristic. 
There are five basic types of lighthouse signals: (1) fixed, 
(2) flashing, (3) occulting, (4) group flashing, and (5) 
group occulting. A fixed light is a steady beam. A flash- 
ing light has periods of darkness longer than periods of 
light. An occulting lights periods of light are longer than 
its periods of darkness. A group flashing light gives off 
two or more flashes at regular intervals, and a group 0- 
culting light consists of a fixed light with two or more 
Periods of darkness at regular intervals. There are sev- 
eral variations of these basic identification patterns. For 
example, flashes of white light may alternate with 
flashes of red. 

The characteristics and locations of lighthouses are 
recorded in publications called /ight lists. Mariners de- 
termine which lighthouse they are seeing and therefore 
their location by observing the characteristic of a light 
house and consulting a light list. £ 

In the daytime, lighthouses can be identified by their 
structure. Most lighthouses are simple towers made 0 
stone, brick, wood, or steel. Some are metal skeletal 


towers, and others consist of houselike structures atop a 
multilegged platform. In areas where they are of similar 
construction, lighthouses are distinguished by their day 
marker pattern—a design of checks and stripes painted 
in vivid colours on lighthouse walls. 

f How lighthouses work. Lighthouses project their 
light through special lenses that increase the intensity of 
the light from their lamps. Many lighthouses are 
equipped with a Fresnel, or classical, lens, which is a 
huge compound lens that encircles the lamp. Each face 
of a Fresnel lens is surrounded by a ring of triangular 
prisms, which reflect and strengthen the light. Such a 
lens may project light more than 32 kilometres. Some 
Fresnel lenses measure as much as 2.4 metres in height 
and 1.8 metres in diameter. 

A Fresnel lens produces alternating intervals of light 
and darkness by flashing automatically. A flashing effect 
can also be produced by arranging the prisms of part of 
the lens so they prevent light from escaping, and then 
revolving the lens around the lamp. A series of flashes 
of different colours is obtained by covering sides of the 
lens with coloured glass. 

Some lighthouses produce their light through the use 
of sealed-beam lamps, which swing a beam across the 
horizon like a searchlight. The filament, reflector, and 
lens of such lamps are combined in a single unit. The 
number of times the light can be seen ina certain pe- 
tiod depends on how fast the lamp is rotated. 

The distance a lighthouse’s signal can be seen de- 
pends on a number of factors, including the beam's 
strength and the height of the light. Haze, smoke, and 
bad weather—such as fog, rain, and snow—also affect 
Visibility, As a result, many lighthouses have foghorns, 
bells, or other sound-making devices that are used to 
signal vessels under such conditions. Many lighthouses 
also are equipped with radio beacons that send out 
radio signals, which can be picked up by shipboard 
radio direction finders. 

P History. The ancient Egyptians were probably the 
irst people to use light to guide ships. They kindled 
fires on top of hills at night and later built lighthouses 
that also used fire as the light source. During the reign 
of Ptolemy Il (283-246 B.C), the Egyptians completed the 
Pharos of Alexandria, the tallest lighthouse ever con- 
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Barrenjoey Lighthouse is 
on the tip of Barrenjoey Pen- 
insula, at the mouth of the 
Hawkesbury River north of 
Sydney in Australia. It dates 
from 1881. 


structed. The structure stood over 120 metres high. It 
guided ships for about 1,500 years. 

The Romans built lighthouses at a number of ports. 
About A.D. 43, for example, they constructed light tow- 
ers on both sides of the English Channel, at Dover in 
Britain, and at Boulogne-sur-Mer in Gaul (now France). 
The light beam for these towers was probably produced 
by a system of multiple flames and mirrors. 

The first lighthouse built on a wave-swept rock was 
Eddystone Rock Light, southwest of Plymouth, England. 


g 


dystone Li hthouse stands on a rock in the English Chan- 
i This Spear is the fourth lighthouse to occupy the site. Its 


tower is 51 metres high. 
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Lighting enables us to take part in activities we enjoy at any time we wish. Lights in sports stadi- 
ums allow fans to enjoy games at night. At home, lighting lets us read or study at any hour. 


This lighthouse had a base of huge blocks of stones. 
Completed in 1698, it was destroyed by a storm in 1703, 
Since then, three other lighthouses have occupied the 
site. 

Australia’s first lighthouse, the Macquarie Lighthouse 
at South Head in Sydney, was designed by the convict 
architect Francis Greenway. In 1817, on the completion 
of the lighthouse, Governor Lachlan Macquarie gave 
Greenway a pardon for the remainder of his 14-year sen- 
tence for forgery. The lighthouse began to crumble in 
the 1870's and was razed. The lighthouse that stands 
there today was rebuilt in 1883, following Greenway’s 
plans. 

Until the introduction of automation, lighthouses 
were operated by lighthouse keepers who lived with 
their families in or near the lighthouse. The lighthouse 
keeper's duties included lighting the wick, Polishing the 
reflecting mirrors, cleaning soot off the tower windows, 
replacing the oil consumed by the light, rescuing ship- 
wrecked sailors, and sometimes firing a warning cannon 
during periods of fog. 

In 1822, Augustin Fresnel, a French physicist, in- 
vented the Fresnel lens. Initially, the Fresnel lens re- 
volved around the lamp by means of a clocklike mecha- 
nism. But today, electric motors provide the power to 
revolve the lens and light the lamp. 

See also Beacon; Seven Wonders of the Ancient 
World; Stevenson, Robert. 

Lighting is a term that generally refers to artificial 
light—in most cases, electric light. We use artificial light 


both indoors and outdoors instead of—and in addition 

to—natural light from the sun. With lighting, we can use 
windowless areas of homes, hospitals, offices, schools, 
shops, and other buildings 24 hours a day. Lighting a 
enables usto use outdoor sports areas, such as footbal 
pitches and tennis courts, at night. ; 

Lighting provides safety in a number of places. At 
home and at work, good lighting helps us see things 
clearly and avoid accidents. Street lights and car lights 
help us travel safely. Signal lights guide motorists, aeroj 
plane pilots, railway engineers, and ship captains. | 

Companies and shops use lighted signs to idea 
themselves and to advertise their products. Lighting i 
adds beauty to homes and other buildings and to PAA 

Good lighting helps the eyes work easily. Reading 
working in poor light cannot damage the eyes. But it 
may cause fatigue or eyestrain and lead to dizziness, 
headaches, or sleepiness. 


How we use lighting 


We use artificial lighting in four chief ways: (1) in a 
home; (2) in offices, shops, and factories; (3) on se é. 
and major roads; and (4) for outdoor events. Regard a 
of where lighting is used, people depend on it for a 
eral seeing and safety, for specific activities, and for 
oration. E ro 

In the home, electric lamps and lighting fiture 
vide light and safety for people walking from room a 
room or up and down stairs. Every room and passag! s 
way needs at least some general lighting so that thing 


can be seen to avoid accidents. Each area should have a 
light that can be turned on before entering. 

Many activities require extra lighting in addition to 
general lighting. Bathrooms, for example, often have 
special lighting that people use when putting on 
makeup or shaving. Bedrooms and living rooms may 
have additional lighting for such activities as reading, 
studying, and sewing. 

Interior decorators use lighting to create various 
moods and to bring out the colours of walls and fabrics 
inahome. Incandescent lamps and warm white fluores- 
cent lamps emphasize reds, yellows, and oranges (see 
Electric light [Incandescent lamps; Fluorescent lamps). 
Cool white fluorescent lamps bring out blues and 
greens. Many people arrange spotlights or tinted lights 
to create interesting shadows. Others do so to draw at- 
tention to such objects as pictures or vases. 

In offices, shops, and factories, proper lighting 
helps employees work efficiently and avoid costly acci- 
dents. Good lighting also provides a cheery atmosphere 
and reduces fatigue caused by eyestrain. In retail shops, 
proper lighting may help attract customers or bring out 
the best colours in merchandise. 

Most offices and shops provide a large amount of 
general illumination, with additional lighting for such 
detailed jobs as repairing watches or making maps. 
Many factory jobs require more difficult eye work than 
do office jobs. Thus, factories need good lighting for 
safe, efficient work. 

Improvement of lighting can also improve the quality 
of a company's products because employees may avoid 
errors that they otherwise might have made. One Ger- 
man manufacturer reported that his customers rejected 
50 per cent fewer of his firm's products after he im- 
proved the lighting in his plant. 

On streets and major roads, lighting helps people 
travel safely. Cities around the world have reduced night 
traffic accidents by improving their street lighting. Night 
accidents in some cities dropped as much as 50 per cent 
after street lighting was improved. And by installing 
lights on unlit roads, urban authorities can reduce traffic 
deaths and injuries on these roads by as much as 50 per 
cent. Street lighting also helps to provide safety by dis- 
couraging criminals. 

_ Decorative lights on buildings may reduce the neces- 
Sity for street lighting. In some cities, lighting designers 
plan light so that it accents the architecture as it illumi- 
nates the streets and pavements. 

For outdoor events. Floodlights illuminate football 
pitches, golf courses, race tracks, swimming pools, ten- 
his courts, and many other facilities for sports competi- 
tion at night. Some sports, such as golf and swimming, 
require relatively little light. Others, including football, 
need much more light because they use larger fields 
and attract larger crowds. Additional lighting is required 
to televise outdoor events. 

Outdoor lighting also allows such events as fairs and 
Open-air theatre performances to be held at night. 
Clubs, resorts, and homes use decorative lighting for 
night parties held outdoors. 


What is good lighting 


Good lighting allows the eyes to function comfortably 
and efficiently. The eyes need different amounts and 
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types of light for different activities. As a result, lighting 
that may be suitable for some activities may be inade- 
quate for others. 

Quantity of light needed for various activities de- 
pends on four factors: (1) the size of the things we are 
looking at, (2) the length of time we have to look at them, 
(3) the contrast between them and their background, 
and (4) our own seeing abilities. A watchmaker, who 
usually works with tiny parts, requires more light than a 
plumber, who connects large pipes. A person needs 
more light to read a road sign while speeding past in a 
car than while walking by. A tailor needs more light to 
sew black thread on black cloth than to sew white 
thread on black cloth. Older people generally need 
more light than young people to perform the same see- 
ing tasks. 

In the home, most people do not provide for the wide 
variety in the amount of light required for different activ- 
ities. For example, a woman may use the same light for 
reading a newspaper and for hemming a black skirt with 
black thread. But her eyes need almost seven times as 
much light for sewing with black thread on a black gar- 
ment as for reading. 

Engineers use either the /ux or foot-candle to meas- 
ure the amount of light that falls on a surface. The lux is 
a metric unit and the foot-candle is a unit in the imperi- 
ral system of measurement. An instrument called a /ight 
meter records how much light a surface receives at that 
point. See Light meter; Light (Measuring light). 

Three factors determine how much light reaches any 
object: (1) the intensity (strength) of the light, (2) the dis- 
tance of the object from the light source, and (3) the 
light distribution. 

Intensity. Scientists measure the intensity of light 
coming from any source in units called /umens. In most 
countries, lamps (bulbs) are marked with their number 
of watts, Watts tell the amount of electricity used by a 
lamp, not how much light it produces. For example, two 
50-watt lamps supply fewer lumens than one 100-watt 
lamp. A 100-watt lamp may provide only a fourth as 
many lumens as a 100-watt fluorescent tube. The United 
States is one country in which lamp cartons are marked 


with both lumens and watts. 

Distance. According to a principle known as the in- 
verse square law, the amount of light an object receives 
depends on its distance from the source. An object 


placed 2 metres from a lamp receives only a fourth as 
much light as when the object is placed 1 metre from 

e lamp. t 
a Disgtbation: Dark colours absorb light, and so dark 
carpets, ceilings, curtains, furniture, or walls may limit 
the amount of light in rooms. But pale-coloured walls 
and furnishings reflect light back into a room. 

A lamp shade distributes the light from a bare bulb 
and shields the bulb from direct view. The shade directs 
light downward toward the seeing task and upward to 
help light the room. Opaque shades send all the light up 
and down, but translucent shades transmit some light to 
the room. Coloured shades tend to colour the light. For 
this reason, shades with white or near white linings 


should be used. 

Efficient use 
ent types of lighting can p! 
light while using the same a 


of lighting can conserve energy. Differ- 
rovide different amounts of 
mount of energy. For exam- 
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Examples of 
good lighting 


In an office, fluorescent and 
incandescent lights recessed 
in the ceiling provide even 
desk light for efficient work. 
Fluorescent lighting provides 
bright light without heating 
up the room. 


Ina large area, such as a 
basketball court, factory, or 
warehouse, an even amount 
of light is needed over the en- 
tire floor. Incandescent light- 
ing fixtures near the ceiling 
provide lighting for the floor. 


ple, incandescent lamps provide about 20 lumens per 
watt, while fluorescent lamps provide 70 lumens per 
watt. 

Engineers and scientists are continually looking for 
ways to improve the efficiency of lamps. They have de- 
veloped vapour lamps with improved efficiencies over 
incandescent lamps. For example, mercury vapour 
lamps provide 50 lumens per watt, metal halide lamps 
provide 90 lumens per watt, and high pressure sodium 
lamps provide 110 lumens per watt. Vapour lamps also 
last longer than incandescent lamps. Scientists are also 
producing improved, more compact fluorescent lamps. 

Lighting problems may occur even if enough light 
has been provided for an activity. For example, a bright 
light that shines, or is reflected, directly into the eyes 
causes glare, which can cause discomfort. Severe glare, 
such as that caused by the headlights of some cars, may 
be temporarily blinding. Lamps and fixtures that diffuse 
(scatter) the light tend to produce more comfortable illu- 

mination. Indirect lighting, in which all the light from the 
source is reflected from ceilings and walls, produces 
completely glare-free and comfortable lighting. 

An unshaded clear glass bulb gives off harsh, undif- 
fused, glaring light. Lamps with frosted, or white, bulbs 
and tubes give some diffusion, but still should be 
shielded or positioned so they do not shine directly in a 
person's field of vision. A globe or diffusion bowl can be 
used to conceal the bulb and help diffuse the light. 


ighti i indoor activities. The dia rams to 
how the use of proper lighting for different in ities. 1 g 
A eon e show the light sources used and the areas they illuminate, 


Even if a light source does not cause glare directly, 
other surfaces, such as glossy finishes on walls, furni- 
ture, and paper, may produce reflected glare. Sharp col- 
our contrasts on work surfaces, such as white paper on 
a dark blotter, may also cause discomfort. At first, the y 
colour contrast helps the eyes see the objects. Howe 1 
in time the colour contrast strains the eyes, which musi 
refocus each time they move from a light surface to a 
dark surface. : o 

Sharp contrasts in the brightness of lighting can al 
cause eyestrain. For this reason, a person should a 
watch television in a completely dark room or study ay 
the light of a single intense lamp. To avoid harsh E 
trasts, the eyes need general lighting in addition to tl 
light from the television screen or the lamp. 


Lighting devices 


Many people use combinations of fluorescent and an 
candescent fixtures and portable lamps for attractive 
home lighting. Incandescent and fluorescent fixtures 
may be mounted on a wall or ceiling, recessed a 
the ceiling, or suspended from the ceiling. Suspende! 
fixtures provide good general lighting for high- 
ceilinged halls or stairways. Recessed fixtures above ri- 
sinks or other work areas furnish good lighting for 
ous activities. Many offices and family rooms have /ul 
nous ceilings, in which fluorescent tubes are hung 
above the translucent ceiling. Such fixtures provide 


Inan office lobby, light from 
fluorescent fixtures in the ceil- 
ing supplements the natural 
light from the windows. The 
artificial light reduces the 
contrast between the areas 
near the windows and the 
darker corners of the room. 


Inahome, a combination of 
windows and incandescent 
lamps and fixtures provides 
good light for reading. Light- 
ing in homes should help to 
create a pleasant environ- 
ment. 


ren diffused general light. A large number of institu- 
: ns, including hospitals, libraries, and schools, also 
ave luminous ceilings. 
os ar lamps give homes soft general lighting, and 
is ghting for such activities as sewing or studying. 
ae and small offices, lighting designers may 
eines at ——_ tubes behind fascias mounted at the 
orale the walls or ceiling. Such structural lighting 
walle fie soft indirect light and draws attention to the 
walle m curtains. Structural lighting on two opposite 
faithee a square room makes the lighted walls seem 
an apart than the unlighted ones. When mounted 
low ceiling, structural lights give the illusion of 
greater height in the room. 
cera large offices, schools, and shops use 
RA er or vapour fixtures for general lighting. Fluo- 
vapor l ights produce as much as three times, and 
alec amps produce up to six times, the light per watt 
ane ricity as do incandescent lamps. Thus, for the 
late moun of light, fluorescent or vapour lamps cost 
ightin urn. They also produce less heat. However, 
lamps a engineers sometimes prefer incandescent 
‘haces ecause of their compact size, flexibility of use, or 
cambinat, familiar warm colour. Some shops use a 
Sali an of fluorescent or vapour fixtures for gen- 
aman pung and incandescent lamps for decorative and 
ighting. 


B ana ted articles in World Book include: 
j Candela Candle 
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Electric light people light) Neon 

Fluorescent lamp Lamp Theatre (Lighting) 

Invention (Inven- Lantern Vapour lamp 
tions that give Light 


Lightning is a giant electrical spark in the sky. Most of 
the lightning people see takes place between a cloud 
and the ground. But lightning also occurs within a 
cloud, between a cloud and the air, and between two 
clouds. When lightning occurs in the atmosphere, its 
electrical energy scatters in the air. This energy may 
damage aeroplanes travelling through it, but it does not 
cause harm on the ground. But lightning that strikes the 
earth may kill people or cause fire. 

Lightning that strikes the earth consists of one or 
more electrical discharges called strokes. The bright 
light that we see in a flash of lightning is called a return 
stroke. Return strokes travel at about the speed of light, 
which is 299,792 kilometres per second. They discharge 
about 100 million volts of electricity and heat the air in 
their paths to over 33,000" C. Air heated by return 
strokes expands quickly, producing a wave of pressure 
called thunder. See Thunder. 

Flashes of lightning vary in length. A flash between a 
cloud and the ground may be up 14 kilometres long. A 
flash that travels through clouds side by side may be 
over 140 kilometres long. 

Through the centuries, lightning has been one of the 
f nature—and itis still not under- 


greatest mysteries 0 
stood completely. The ancient Greeks and Romans 
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thought lightning was a weapon of the gods. In some 
African societies, people and places hit by lightning 
were considered to be cursed. As late as the 1700's, 
some people in Europe and America believed lightning 
could be kept away by ringing church bells. 

Serious study of lightning began in the 1700's. The 
American scientist and diplomat Benjamin Franklin was 
one of the first people to experiment with electricity. In 
1752, he showed that lightning is electricity. He tied a 
metal key to the end of a kite string and flew the kite in a 
thunderstorm. Cloud electricity raised the voltage of the 
kite string. The high voltage caused a spark to jump 
from the key to grounded objects, proving that the 
cloud was electrified. Franklin's experiment was danger- 
ous, and some people who have flown kites in storms 
have been electrocuted by lightning. 


How lightning occurs 


Everything around us is made up of atoms. Although 
atoms are normally electrically neutral, they may be- 
come positive or negative if they lose or gain electrons. 
Positive and negative charges are attracted to one an- 
other. When they move through air toward one another, 
they form an electric current that causes a spark. Light- 
ning is the spark that results from the rapid movement 
of electrically charged particles within a cumulonimbus 
cloud (thundercloud) or between such a cloud and the 
ground, the air, or another cloud. 

Electrically charged clouds. Scientists are uncertain 
exactly how cumulonimbus clouds become electrically 
charged. Most believe, however, that the charge results 
from the collision of a cloud’s light, rising water drop- 
lets and tiny pieces of ice against hail and other heavier, 
falling particles (see Cloud). When these bits of cloud 
collide, the heavier particles gain a negative charge and 
the lighter particles acquire a Positive charge. The nega- 
tively charged particles fall to the bottom of the cloud, 
and most of the Positively charged particles rise to the 


How lightning 
occurs 


Lightning is caused by the 
movement of positive and 
negative electrical charges to- 
ward one another, During a 
storm, a thundercloud’s parti- 
cles collide and become elec- 
trically charged. The posi- 
tively charged particles rise to 
the top of the cloud and the 
negatively charged particles 
fall to the cloud’s base. When 
negative charges from the 
cloud's base move downward 
and meet with rising positive 
charges from the earth, cloud- 
to-ground lightning occurs. 
Lightning between charges 
within a cloud is called intra- 
cloud lightning. That which 
occurs between charges of 
different clouds is known as 
cloud-to-cloud. lightning. 


Cloud-to-ground lightning 


top. Lightning is produced when separated positive and 
negative charges flow toward one another—or toward 
opposite charges on the earth—thereby forming a spark, 

The most common type of lightning, called intracloud 
lightning, is created when charges within a cloud form 
an electrical spark. Charges that flow between a cloud 
and the air cause cloud-to-air lightning, and an electrical 
current between two clouds produces c/oud-to-cloud 
lightning. Lightning that results from the flow of charges 
between a cloud and the earth may be either cloud-to- 
ground lightning, or ground-to-cloud lightning, de- 
pending on the direction in which the charges first 
began to flow. Most of the lightning that people see is 
cloud-to-ground lightning. 

Strokes.The first stroke of a flash of cloud-to-ground 
lightning is started by a stepped leader, which usually 
carries negative charges from a cloud toward the 
ground. No one knows for certain how a stepped leader 
begins. However, many scientists believe it is triggered 
by a spark between areas of positive and negative 
charges near the base of a thundercloud. 

A stepped leader moves downward in a series of 
steps, each of which is about 45 metres long and lasts 
about 1 millionth of a second. It pauses between steps 
for about 50 millionths of a second. As the stepped 
leader nears the ground, positively charged upward- 
moving leaders travel up from such objects as trees and 
buildings to meet the negative charges. Usually, the up- 
ward-moving leader from the tallest object in the area is 
the first to meet the stepped leader and complete a 
route between the cloud and the earth. Negative 
charges then rush down to the ground along the path 
provided by the upward-moving leader. The negative 
charge nearest the ground moves downward first, fol- 
lowed by negative charges from higher and higher alti- 
tudes. This process of the upward motion of currentis 
the return stroke. A return stroke produces the light 
people notice in a flash of lightning, but the current trav- 


Intracloud and cloud-to-cloud lightning 


els so quickly that its upward motion cannot be per- 


ceived. 
Aflash of lightning may end after one return stroke. 


But in most cases, dart leaders, which are similar to 
stepped leaders, carry more negative charges from the 
cloud down the main path of the previous stroke. Each 
dart leader is followed by a return stroke. The leader 
stroke process commonly occurs 3 or 4 times in one 
flash, but may occur more than 20 times. People can 
sometimes see the individual strokes of a flash. At such 
times, the lightning appears to flicker. 


Forms of lightning 


Lightning occurs in a variety of forms. A single flash 
oflightning often varies in appearance, depending on 
pupenven of an observer in relation to it. 

e major forms of lightning includ ightni 
streak lightning, ribbon Toktniro; and phere 
lightning. Forked lightning refers to a flash in which i 
multiple branches of a stroke are visible. Streak light- 
mog isa flash that seems to illuminate a single jagged 
la lightning appears as parallel streaks of light. 
st hin sho separates the strokes of a flash. 
Aca oleae hen is a flash that breaks up into a 

Some electrical flashes in the sky—such as heat light- 
ae eng sheet lightning—are not really separate forms 
parng; though they appear different in some ways. 
ia p mai often seen on summer nights, seems to 
al n out thunder. Actually, it is lightning that oc- 
ae et 2 from an observer for its accompanying 
aie a e heard. The people underneath what looks 
ae Hea like heat lightning are experiencing a 
Til peen omm Sheet lightning appears as an illu- 
ain n of a portion of the sky. But it is lightning whose 

istinct flashes either are too far away to be seen or are 
idden from view by clouds. 

Stat of lightning called ball lightning differs greatly 
a TAY lightning. Ball lightning appears as a 
isa 2 jiery ball that floats for several seconds before 
Eee aring. It has reportedly been seen during thun- 
is et after ordinary lightning has occurred. 
ane ribed as a red, yellow, or orange ball that may 
dire ae asa grapefruit. It has been reported floating 
BREN ground and inside houses, barns, and aero- 
ae o one knows how or why ball lightning occurs, 
pu it consists of. 
Ball p ewing light called St Elmo’s fire may resemble 
ae ae in some ways. St. Elmo's fire is caused by 

Hate pate from a sharp object during a thun- 
Ree Tee omens appears around aeroplanes, the 
nosia ng ships, towers, and treetops. See Saint 


aaa 


Protection from lightning 


eae strikes the earth about 100 times each sec- 
lowing aie can avoid being struck by lightning by fol- 
Take sth pa safety measures during thunderstorms. 
av iman elter in a house or large building. It is safe to 
Rates enclosed car or truck, but not in a co 
sean uch any metal inside the vehicle. 
Ifyou e telephone only in emergencies. 
Do are caught in an open area sit or crouch down. 
not stand under or near an individual tall tree or 


nvertible. 
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ften strikes tall 
and may do little damage. But lightning can 
kill people, destroy property, or cause fire. 


Lightning is a giant electrical spark in the sky. It o 


buildings, above, 


any similarly isolated object in an open area. 
Do not rise above the landscape by standing on a hill- 
top, on a beach, or in an open field. 

Stay out of and away from water. 

Get away from open metal vehicles, such as bicycles, 
golf carts, farm equipment, and motorcycles. 

If you are stranded in a forest, take cover beneath low 
shrubs or a group of trees of similar height. 

A person who has been struck by lightning should be 


treated with cardiopulmonary resuscitation, an artificial 


method of breathing and circulating blood. See First aid 


(Heart attack). 
Metal poles called lightning conductors help protect 


buildings from lightning. They are attached to building 
tops and must be well earthed. They attract lightning 
and direct its electricity through a wire or cable safely to 
the ground. See Lightning conductor. 

Lightning bug. See Firefly. 
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Lightning conductor is a device that protects 
homes and other buildings from damage by lightning. A 
common type has a metal rod installed on top of a 
building. A wire or cable leads from this rod to an earth 
conductor buried 3 metres or more in the earth. The 
earth conductor should be buried at least 60 centime- 
tres from the building in moist earth. It should be as 
straight as possible. If a building has several metal sup- 
ports, each of the supports should be connected to a 
lightning conductor and there should be several earth 
connections. 

Lightning conductors are most often used in farming 
regions to protect homes and farm buildings. They are 
not often seen in cities, because there is so much metal 
used and the buildings stand close together. Other 
kinds of lightning protectors are used on power sta- 
tions, telephone wires, and electric structures. 
Lightning Ridge is an opal-mining centre situated in 
central northern New South Wales, Australia, about 770 
kilometres from Sydney, 75 kilometres north of Walgett, 
and 50 kilometres south of the Queensland border. Itis 
the most productive opal field in New South Wales and 
the world's major source of high-quality b/ack opal, a va- 
riety of precious opal that has a very dark colour and 
commands a high price because of its pattern and rarity. 
The opal fields at the centre consist of about 60 fields lo- 
cated within 10 kilometres of the township. Most opal 
mining is done mechanically today, but searching for 
opal is a great attraction for tourists visiting the Light- 
ning Ridge area. 

Lightvessel is a type of ship or buoy that acts as a 
lighthouse. About 10 lightvessels guard the shores of 
the British Isles, for example. 


Mining is an important economic activity in Lightning Ridge. 
The township is the world’s major source of black dpal oe 


Southrock lightvessel is provided by the Commission of Irish 
Lights to help ships navigate in the North Irish Sea. 


Most lightvessels are automatic, and their perform- 
ance is monitored by a radio link to a land-based control 
station. Lightvessels operated by people on board have 
a crew of five, serving one month at sea then a month 
on shore. The crews are transported to and from the 
lightvessel by helicopter, and boats carry supplies and 
equipment to them. 

Lightweight. See Boxing (Weight classes). 

Lignin is a complex substance formed by certain plant 
cells. It is one of the chief substances in wood. Lignin, 
found in the cell walls of woody tissue, is closely associ- 
ated with cellulose. It is made up of the same elements 
as cellulose, but its exact chemical composition is still 
unknown, Lignin, like cellulose, permits water and gases 
to pass through it. It turns yellow when treated with sul- 
phuric acid and iodine, while cellulose turns blue. In the 
manufacture of paper, lignin is removed from wood by 
treating the wood fibres with sodium sulphite or so- 
dium hydroxide. 

Once regarded as a waste product in paper manufac: 
turing, some lignin is now used as fuel in paper-pulp 
mills. It is also used in making plastics, fertilizer, artificial 
vanilla, cosmetics, building board, rubber, fire extin- 
guishers, and other items. 3 
Lignite, also called brown coal, is a coal of low quality. 
Lignite contains 20 to 60 per cent water when mined, 
much more than higher quality coal. It is a soft coal con- 
sisting of a compacted fossilized form of wood. It is an 
intermediate material between peat and true coal. It is 
used for firing boilers. Large deposits of lignite lie in 
Germany as well as in parts of the north-western United 
States and western Canada. 

See also Coal (Uses of coal; How coal was formed). 
Lignocaine is a drug used to block pain sensation in@ 
specific part of the body. Such drugs are called /ocal a } 
aesthetics. Lignocaine is used in surgical and dental pro 
cedures for regional nerve blocks. That means it is in- 
jected around nerves that control sensation in particular 
areas. Lignocaine also is used in prescription and non- 
Prescription ointments and sprays, which produce an- 
aesthesia for minor skin injuries. Another use for ligno- 
caine is the treatment of certain types of abnormal 
heartbeats, ‘ 

Pure lignocaine is a white, odourless powder witha 
slightly bitter taste. Its effects are similar to those of p"? 


caine (a local anaesthetic with the brand name Novo- 
cain), but lignocaine lasts longer and is more potent. 
Lignocaine was first synthesized in 1946 and has since 
become the standard to which other local anaesthetics 
are compared. Its brand name is Xylocaine. 

See also Anaesthesia (Local anaesthesia). 

Lignum vitae is an extremely hard wood obtained 
from certain Latin-American trees. The trees grow in the 
West Indies, Mexico, Central America, and northern 
South America. They are sometimes called guayacans. 
The Latin words /ignum vitae mean wood of life. The 
wood was so named because its resin was used to treat 
rheumatism, catarrh, and skin diseases. 

The heartwood of lignum vitae is the most useful part 
of the tree. This wood is so dense that it sinks in water. 
The wood is olive-brown in colour, and contains an oily 
resin which acts as a lubricant when the wood is used 
for bearings. The grain of lignum vitae interlocks lightly 
and closely and makes it practically impossible for the 
wood to be split. 

Lignum vitae is used for the stern propeller-shaft 
bearings in steamships, for the sheaves and blocks of 
pulleys, and for mallets, and furniture casters. A resin 
known as guaiac is extracted from the wood and used in 
the pharmaceutical industry. 

Scientific classification. Lignum vitaes belong to the cal- 
trop family, Zygophyllaceae. The two species are Guaiacum offi- 
cinale and G. sanctum. 
ane, Saint Alphonsus. See Alphonsus Liguori, 

aint. 
Ligurian Sea is the broad portion of water between 
the Gulf of Genoa and the Mediterranean Sea. The Ital- 
ian region of Liguria lies north along this sea beyond the 
gulf. The island of Corsica lies to the south. For location, 
see Italy (physical map). 
Lij Iyasu. See Ethiopia (History). 
Lilac is a beautiful shrub that is loved throughout the 
world for its fragrant flowers. The common lilac from 
southeastern Europe grows to a height of 6 metres and 
has wide, spreading branches thick with flowers. Its 
green leaves are about 13 centimetres long. The white 


He beautiful lilac is popular throughout the world. Nurseries 
developed many varieties of this plant 
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or purple flowers grow in clusters that may be 25 centi- 
metres long. 

Lilac bushes can be grown in almost any garden, and 
the plant needs little attention. Lilacs may be grown by 
cuttings from green lilac wood, ripe wood, or roots. 
Some kinds of lilacs are grown by grafting or budding. 
Lilacs grow best in northern climates. Nurseries in 
northern regions have developed many different kinds 
which have larger and more colourful blossoms than 
the common lilac. Their colours vary from white to dark 
purple and deep red. 

Lilacs can be made to bloom in the winter by keeping 
them under glass. The plants are put in pots in the 
spring and taken outdoors later in the summer. The 
plants bloom in three to five weeks if they are kept in a 
temperature from 16° to 27° C. 

A light purple colour is called “lilac” after the lovely 
light purple flowers of some lilacs. Many poets have 
written about the beauty of lilacs. Perhaps the most 
beautiful of such poems is the ode the poet Walt Whit- 
man wrote on the death of Abraham Lincoln, the Ameri- 
can President, called “When Lilacs Last in the Dooryard 
Bloom‘d.” 

Scientific classification. Lilacs belong to the olive family, 
Oleaceae. The common lilac is classified as Syringa vulgaris. 

See also Flower (picture: Garden perennials 
[Flowering shrubs); New Hampshire (picture). 
Lilienthal, Otto. See Glider (History). 

Liliuokalani, Lydia Kamekeha (1838-1917), 
reigned as queen of Hawaii from 1891 to 1893. She be- 
came queen after the death of her brother, King David 
Kalakaua. 

‘American settlers who controlled most of Hawaii's 
wealth revolted in 1893 when Liliuokalani tried to re- 
store some of the monarchy's power. A republic was es- 
tablished in 1894, and the new government hoped the 
United States would annex Hawaii. But U.S. President 
Grover Cleveland tried in vain to restore Liliuokalani to 
her throne. Hawaii was eventually annexed by the 
United States in 1898. 

Liliuokalani made two trips to the United States after 
she lost her throne. She is perhaps best known today for 
her song, ‘Aloha Oe,” which became the traditional fare- 
well song of Hawaii. : 

Lille (pop. 168,424; met. area pop. 936,295) is an indus- 
trial city in northern France (see France [political map). 
The city is a centre of textile production. Other indus- 
tries include the production of cars, electronic equip- 
ment, and petrochemicals. Lille also has great printing 
houses, sugar and oil refineries, and dye works. Its art 
museum has paintings by Rubens, Goya, Van Dyck, and 
others. 


Lille was founded about 1030 by the Flemish. The gov- 


ernment of Flanders gave it to France in 1312. Eugene, 
Prince of Savoy, captured the city in 1708, but the Peace 
of Utrecht in 1713 restored it to France. German troops 
captured and occupied Lille in World War | (1914-1918) 
and in World War II (1939-1945). t 

Lillee, Dennis (1949- ), a West Australian crick- 
eter, became one of the best fast bowlers in the world. 
Lillee was the outstanding bowler of the match in the 
Centenary Test between Australia and England in 1977. 
During his Test career, which started in 1970 and ended 
in the 1983-1984 season, he played in 70 Test matches. 
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He took a world record 355 wickets, at an average of 
23.92 runs per wicket. He took 5 or more wickets in an 
innings on 23 occasions. 

Lillie, Beatrice (1894-1989), an English actress, won 
fame as one of the bright- 
est and most natural come- 
diennes of her time. She 
appeared in more than 40 
shows after her first pro- 
fessional appearance in 
1914. She became espe- 
cially known for her mono- 
logue called “Double Dam- 
ask Dinner Napkins.’ Lillie 
was born in Toronto, On- 
tario, Canada. As a girl, she 
sang with a Presbyterian 
church choir. But she was 
asked to resign because 
her comic antics interfered 
with the rehearsals of the church choir, She received the 
name Lady Peel when she married Sir Robert Peel in 
1920. 

Lilongwe (pop. 186,000) is the capital of Malawi, in 
southeast Africa. The city lies on the Lilongwe River in 
the heart of Malawi's agricultural area and is a market- 
ing centre for tobacco and other crops. For location, see 
Malawi (map). 

Lilongwe was settled in 1902. It became a city in 1966, 
when it was designated to replace Zomba as the Malawi 
capital. At that time, fewer than 20,000 persons lived in 
Lilongwe. The city's population climbed during the sev- 
eral years of an extensive government construction pro- 
gramme that included factories, government buildings, 
and residential areas, Lilongwe officially became the 
capital in 1975. 

Lily is one of the largest and most important plant fami- 
lies, The name is used for many garden and hothouse 
flowers, such as the tiger lily, the Madonna lily, the 
white Easter lily, and the Chinese and Japanese lilies. 
The lily family also includes a number of plants that are 
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Wood lilies have bright, orange-red petals with purple spots. 
There are about 80 species of true lilies. 


important to agriculture, such as asparagus and aloe, A 
few flowers which do not have /i/y as part of their name, 
such as the hyacinth and the trillium, are also in the lily 
family. But the calla lily and water lily are not members 
of the lily family. 

There are more than 200 genera in the lily family, with 
about 4,000 species. True lilies number about 80 spe- 
cies, found across the temperate zone of the Northern 
Hemisphere. There are also many hybrids (cross 
breeds). Lily flowers usually have six petals and promi- 
nent stamens. They vary in size from the Turk's-cap lily, 
about 2.5 centimetres across, to types with trumpet, or 
bowl-shaped blooms, up to 25 centimetres across, Many 
lilies have a strong sweet fragrance. The fruit of a lily isa 
capsule containing many seeds. 

Lily flowers grow from scaly bulbs. Most varieties of 
lilies have clusters of bright-coloured flowers on up- 
right stems. The blossoms are trumpet-shaped and have 
six petals. 

Lilies grow best in deep, sandy loam that is well 
drained. They should be sheltered from strong winds 
and hot sun. Bulbs of most lilies are planted 15 centime- 
tres or more under the soil in late fall or early spring. 
They are placed deep because many produce roots 
from the stem above the bulbs. As soon as the plants 
bloom, the seed pods should be removed. The Ma- 
donna lily is planted in the autumn and is set only 5 cen- 
timetres deep because it starts a growth of foliage in 
late summer. This foliage lives through the winter. Ma- 
donna lilies are grown commercially in the South of 
France for their fragrant oil that is used in perfumes. In 
some countries, especially Japan, the bulbs of some 
species are used as food. 

The most serious disease that attacks lilies is called 
mosaic virus. \t is carried from plant to plant by aphids 
and attacks every part of the plant except the seeds. 
When one of the plants becomes infected, it should be 
removed immediately and destroyed. Another disease, 
called Botrytis blight, also attacks lilies. It can be con- 
trolled by spraying the flowers once a week with appro- 
priate fungicides (substances that kill fungi). 

Scientific classification. True lilies belong to the lily family, 
Liliaceae. They are genus Lilium. The European Turk’s-cap lily is 
L. martagon, and the Madonna lily is L candidum. 

Related articles in World Book include: 


Aloe Easter lily Soap plant 

A paragis Flower (pictures) Solono s-seal 
ode! Fritilla Squil 

Revita Greenbder Star-of- Bethlehem 

Bulb Hyacinth Tiger lily 

Colchicum Lily of the valley Trillium 

Crocus Mariposa lily Tulip 

Day lily Mosaic disease 

Dogtooth violet Sego lily 


Lily, Water. See Water lily. 
Lily of the valley is a fragrant garden flower. Each 
blossom is shaped like a tiny bell. It grows in North 
America, Europe, and northern Asia. s 

The beautiful bell-shaped flowers are pure white. 
They hang down in a long cluster along a slender stem 
The flower stalk rises from a rhizome (underground 
stem). Each stalk usually has two or three wide, one 
leaves. The fruit is a red berry about 6 millimetres in r 
ameter. The plant requires rich, well-drained soil con- 
taining leaf mould and grows well in shade. 


The lily of the valley has white, bell-shaped blossoms. 


Lily of the valley is a perennial plant, flowering natu- 
rally in late spring. In greenhouses, it blooms during all 
seasons. Professional growers keep the plant's rhizome, 
called a pip, frozen at temperatures from —4 to —2°C 
until it is planted for flowering. The plant will grow out- 
doors for many years without needing to be moved. If 
Dy become overcrowded and new plants are required, 
f ° rhizomes can be lifted and divided from the autumn 
A e spring. The individual crowns should be planted 7 
a centimetres apart. In greenhouses, the plants 
should be kept at a temperature of about 18° C in order 
for them to bloom. 

À na of the valley is famous for its fragrance. A French 
toilet water called eau dor is made from the flowers. 
ene classification. Lily of the valley is a member of 

ily family, Liliaceae. It is Convallaria majalis. 

i a also Flower (picture: Garden perennials). 
m o Seng (1909-1944), a Chinese major general, be- 
P X a hero during World War Il (1939-1945). The Lim 
eng Memorial in Singapore was erected in his hon- 
our after the war. 
ea Seng was born in Fujian, southern China. He 
heired in Singapore at the age of 16. In the 1930's, he 
ae to prepare Singapore's defences against the Jap- 
ie e. He formed a Chinese Liaison Committee, which 
penis workers to help with civil defence. On Jan. 31, 
the i ae Bo Seng's quarry workers helped to blow up 
info Ri or-Singapore Causeway to cut the Japanese route 
wat igspore: After Singapore fell in February 1942, he 
festa o Chungking, China, and joined the underground 
finite After going to India to recruit men, he re- 
resist in 1943 to Perak in Malaya, where he joined the 
hea ce fighters. The Japanese military police discov- 
nae im on March 27, 1944. He was tortured and put to 
ma Boon Keng (1869-1957), a Chinese doctor, pro- 
hin social and educational reforms in Singapore and 
a a. He was the first to launch a campaign against 
pium smoking. At a time when it was considered un- 
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necessary for girls to go to school, he actively promoted 
education for females, In 1899, he helped to had the 
Singapore Chinese Girls School. 

Lim Boon Keng was born in Singapore. In 1887, he be- 
came one of the first Chinese studying in Raffles Institu- 
tion to win a Queen's scholarship to study medicine at 
Edinburgh University. As a Chinese member of the Sin- 
gapore Legislative Council from 1895 to 1902, he peti- 
tioned the British government for various improvements 
to the lives of the Chinese. Later, he went to China 
where he became inspector of the general hospitals in 
Beijing. In 1912, he was appointed confidential secretary 
and personal physician to Sun Yat Sen, the first presi- 
dent of the Chinese Republic. From 1921 to 1936, Lim 
Boon Keng was the first president of Amoy University, 
which was founded by Tan Kah Kee, a Singapore busi- 
nessman. 

Lima (pop. 5,493,900; met. area pop. 6,053,900) is the 
capital and largest city of Peru. It is the nation’s major 
commercial, cultural, and industrial centre. Lima lies in 
western Peru, about 16 kilometres from the Pacific 
Ocean. For location, see Peru (political map). The Lima 
metropolitan area extends west to the Pacific. The Andes 
Mountains rise east of the area. 

The city. The Plaza San Martin lies in the centre of 
Lima. The Colmena, Lima's main street runs east and 
west through the plaza. Hotels, office buildings, thea- 
tres, and private clubs surround the plaza, Farther south 
lies the Plaza de Armas, the original centre of Lima. Sev- 
eral historic buildings face this square, including the Ca- 
thedral of Lima, the city hall, and the Government Palace. 
Tall, modern buildings line the streets of the business 
district near the Plaza San Martin. Lima also has many 
mansions that were built when Peru was a colony of 
Spain—from the 1530s to the early 1800's. Many of these 
mansions are now government office buildings, muse- 
ums, or restaurants. 

Wealthy families live in some of the colonial man- 
sions, and other residents of Lima occupy flats or luxuri- 
ous suburban dwellings. However, many of the city's 
people live in public housing or inner-city slums. About 
a third of the population lives in squatter communities 
called young towns, which surround the city. Many of 
the houses in these communities are little more than 
huts made of materials such as bamboo, cardboard, 
straw, and tin. 

Most of Lima's people are of Indian, Spanish, or 
mixed Indian and Spanish ancestry. They speak Spanish 
or Quechua, the language of the Inca Indians. 

Attractions of Lima include the Museum of Peruvian 
Culture and the National Museum of Art. The ruins of 
Pachacamac, an ancient Indian city, are nearby. The Na- 
tional Library of Peru and the University of San Marcos, 
the oldest university in South America, are in Lima (see 
San Marcos, University of). The city has a symphony or- 
chestra and a national theatre group. The cinema and 
soccer and other sports are favourite recreations among 
Lima's people. 

Economy 0! 
tional government The gove! a h 
ployer of the city's people. Lima is also Peru's leading 
manufacturing centre. Major products include beer, 
clothing, cotton and woollen fabrics, and fish meal. Mu- 
seums and other cultural features in and near Lima help 


f Lima is based on the activities of the na- 
rnment is the largest em- 
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The Plaza de Armas in Lima, Peru, marks the historic centre of the city. Such major buildings 
as the cathedral shown above, the city hall, and the Government Palace face the square. The cathe- 
dral stands on the site of an earlier church built when Lima was founded in 1535. 


attract tourists. The coastal city of Callao about 13 kilo- 
metres from Lima, has a Port and an airport that serve 
the capital. 

History. Francisco Pizarro, a Spanish adventurer, con- 
quered most of Peru in 1532 and 1533 and founded Lima 
in 1535. During the 1600's and 1700s, Lima served as the 
centre of Spanish government in South America. 

Most of Lima’s industrial growth has occurred during 
the 1900s, Since the mid-1900s, many people have 
Moved to the city from rural areas and small communi- 
ties to search for jobs. As a result, a housing shortage 
has developed.The city also faces pollution problems 
because of its expanding industries and growing num- 
ber of cars. 3 

See also Peru (pictures). 

Lima bean is the most nutritious member of the pea 
family. It is high in protein value, and rich in iron, cal- 
cium, and vitamins. This wide, flat bean first grew in 
tropical America. It now grows in many warm lands, es- 
pecially the United States, 

Like other beans, limas are seeds that grow in pods. 
The large limas often grow 25 millimetres wide and 5 
millimetres thick. Some varieties have large seeds and 
others have small seeds. Lima beans may be green or 
white. 

Some limas grow on vines that can be trained on 
poles or trellises, The pole beans are usually planted in 
hills, 60 to 120 centimetres apart. Other kinds of limas 
grow on bushes. Lima beans grow best in rich soil that 
does not have too much nitrogen. They need moist air 

and a long growing season. 


Scientific classification. The Lima bean belongs to the pea 
family, Leguminosae (Fabaceae). It is Phaseolus limensis. 

See also Bean. By 
Limavady (pop. 29,144) is a local government d 
in Northern Ireland. The district, centred on the ma i 
town of Limavady, on the River Roe, lies between ai 
donderry and Coleraine, on the shores of Lough Foy! 
and the Atlantic Ocean. Farmers in Limavady disman 
grow cereals, potatoes, and hay. They graze sheep ia 
the hills and raise beef and dairy cattle. Limavady’s He 
dustries include printing and the making of ladies Hi 
derwear and synthetic fibre. Fine mountain scone a 
the north and southeast of the district and a fine a 
beach and tourist complex provide attractions fon ci 
tors and holidaymakers. The present town of Lima 
dates from 1610. " eat 
Limbo, in Roman Catholic theology, is the hon mbo 
souls who belong neither in heaven nor in hell. ii fs 
a Latin word that means on the border. Souls in ee 
enjoy perfect natural happiness but lack the supe! 
ral joy of seeing God. m 

E Catholic theologians have developed p = 
cepts of limbo. Limbus patrum (fathers’ limbo) is é: 
temporary place or state of the souls of holy peor a 
who died before Christian times. Many Christa fe 
lieve that after Jesus Christ rose from the dead, *imbo 
these souls to heaven. Limbus infantium (infants K un: 
is the eternal place or state of infants who have tebe 
baptized. The idea of /imbus infantium rests oat un 
lief that baptism is needed to enter heaven but t de- 
baptized infants have not sinned and thus do no! 


serve hell. Many Roman Catholic theologians have 

taught the existence of /imbus infantium, but it is not 

part of official church doctrine. 

Limbourg, Pol de( ? -1416), and his brothers Her- 
man and Jean were noted manuscript painters called i/- 
luminators. \\luminated manuscripts are richly illustrated 
with miniature paintings and decorated borders. The 
limbourgs worked in France for the Duc de Berry, a 
wealthy art patron. Their most famous manuscript for 
the duke was a prayer book called Les Très Riches 
Heures (The Very Rich Hours). One section of the book 
isa calendar showing the activities of each month. In the 
vividly coloured illuminations, beautiful lords and ladies 
amuse themselves while peasants work in front of ex- 
quisitely painted castles. Scenes from the book appear 
inthe articles Europe; Middle Ages; and World, His- 
tory of the. The Limbourgs were born in Nijmegen, the 
Netherlands. 

Lime is an important industrial chemical. The chemical 
name for lime is calcium oxide, and its chemical formula 
is CaO. The word /ime is also used to refer to calcium 
hydroxide. Calcium hydroxide, which has a chemical for- 
mula of Ca(OH), is formed by a reaction of calcium 

oxide with water. Calcium oxide is also known as quick- 
lime, and calcium hydroxide is also called s/aked lime 
and hydrated lime. Both substances are bases. 

Slaked lime has a wide variety of uses. It serves as a 
fluxin the production of steel (see Flux). It also is used in 
the refining of aluminium, copper, and zinc. Lime “soft- 
ens” water by removing certain minerals from it, and it 
plays a valuable role in the treatment of sewage as well. 
Many farmers spread lime on their fields to neutralize 
acid in soil, and homeowners often use lime on their 
lawns to prevent the growth of moss. Lime also helps 
stabilize soil in the foundations of roads and airport run- 
ways. In the production of leather, tanneries use lime to 
remove hair from animal hides. The mortar that is lay- 
ered between bricks or stones in the walls of buildings 


Lim 

ers, pcb have dense foliage and small, purple-tinged flow- 

Wain ieee Plant the trees in groves. The blossoms appear 
Y in spring, and the fruit ripens in three to four months. 
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Limes are green citrus fruits that grow in clusters. 


is composed of a mixture of lime, sand, and water. Lime 
is also a key ingredient in plaster and in a kind of ce- 
ment called portland cement. 

Most quicklime is made from small chunks of lime- 
stone. Limestone consists chiefly of calcium carbonate, 
which has the chemical formula CaCO,. To produce 
quicklime, manufacturers place crushed limestone in a 
special oven, called a kiln, and heat it to a temperature 
of about 1204° C. This process releases carbon dioxide 
from the limestone, leaving a lump of powdery, greyish- 
white quicklime. 

The production of slaked lime involves a further proc- 
ess called s/aking. Water is added to a lump of cooled 
quicklime, resulting in a chemical reaction that pro- 
duces heat and steam. As the steam evaporates, the 
lump of quicklime disintegrates into a fine, dry, white 
powder. This powder is slaked lime. If water is added in 
excess of the amount needed for slaked lime, a slurry 
(soupy mixture) of partially dissolved lime is created. 
This slurry is commonly known as milk of lime. When 
slaked lime is dissolved completely in water, the result- 
ing product is a clear liquid called /imewater. Limewater 
is used to detect the presence of carbon dioxide in a 
substance. If carbon dioxide is present, it turns the lime- 
water milky-white. 


Related articles in World Book include: 
Glass (Soda-lime glass) 


Calcium 

Calcium carbonate Leather (Preparing 

Cement and concrete (How ce- the hides) 
Limestone 


ment is made) 

Lime is a rounded fruit that is pointed at both ends. It is 
greener than the lemon, to which it is related. It grows 
on a small citrus tree. The lime tree comes from India. It 
now grows in the Mediterranean basin, the West Indies, 
Mexico, and the United States. 

The lime tree rarely grows higher than 3 to 3.5 me- 
tres. The fruit is important as a source of lime juice and 
oil of lime, which are used to flavour beverages and 


food. 


Scientific classification. 
ily, Rutaceae. The Persian lime is 
C aurantiifolia. 


Lime trees belong to the rue fam- 
Citrus latifolia. The Key lime is 
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Lime or linden is any of a group of graceful shade trees 
of the Northern Hemisphere. In North America they are 
known as basswood (see Basswood). There are about 45 
species. 

In summer, limes produce clusters of small fragrant 
white or yellow flowers. The flowers are very attractive 
to bees. However, in large doses the nectar can be poi- 
sonous to bees. In Europe, the flowers are picked and 
used to make a herbal tea. Berrylike seeds fall from the 
trees in the autumn, Limes grow best in deep, moist soil, 
but can survive in dry areas. They are hardy trees, af- 
fected by few serious plant diseases. Limes also suffer 
little damage from air pollution and thus thrive in cities. 

The light-coloured wood of lime trees is used to 
make piano keys, furniture and cooking utensils. The 
wood is easy to work and is popular material for carv- 
ings. Lime trees are widely planted as ornamental trees. 
The main boulevard of Unter den Linden in Berlin, Ger- 
many gets its name from the many lime trees that line its 
street. 

Scientific classification. Lime trees or lindens belong to the 
family Tiliaceae. 

Limerick is a county located along the estuary of the 
River Shannon in the southwest of the Republic of Ire- 
land. It is one of the six counties in the province of Mun- 
ster. Almost half of the population lives in and around 
the city of Limerick. It is the third largest city in the Irish 
Republic and the biggest in the western part of the state. 
Much of the remainder of the county consists of green 
pastures and meadows. Limerick is noted for its inten- 
sive dairy farming, 

People and government. The population of Limer- 
ick increased after 1960. The growth was most rapid in 
the 1970s. The increase was greatest around Limerick 
city, and spread across the county boundary into Clare. 
In the late 1980s, the county's population declined. 
Large numbers of people moved away from Limerick 
city and the rural west of the county, 

About 95 per cent of the people of Limerick are 
Roman Catholic. Most of those of other denominations 
are members of the Church of Ireland, or Methodists. 
For both Roman Catholic and Church of Ireland, there is 
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Limerick is a southwestern county of the Republic of Ireland 
and one of six counties in the province of Munster, 


The River Shannon, Ireland's longest river, runs along the 
northern boundary of County Limerick. 


a diocese of Limerick with a cathedral in the city. 
There are two parliamentary constituencies in Limer- 
ick which together elect eight representatives to Dáil 
Éireann (the lower house of the Irish parliament). Local 
government is carried out by a county borough corpo; 
ration for the city of Limerick and a county council for 
the rest of the county. } 
Economy. One-sixth of people in Limerick work in 
agriculture. Most farms are of medium size, averaging 
about 25 hectares in area. The land is less fertile in the 
west of the county than in the centre and east, which 
form part of what is called the Go/den Vale. The soils are 
suitable for grass and only 1 per cent of the land is 
under arable crops. Dairying is the leading type of farm 
ing. Farmers rear beef cattle and there is some poultry 
production. | 
One-fourth of County Limerick’s people work in ma 
ufacturing industry. Most manufacturing is in Limeric 
city, which is one of the main industrial centres in the 
Republic of Ireland. Some people who live in Limeric 
commute to work on the Shannon industrial estate an 
airport in County Clare. nahi 
Half of industrial employment is in engineering. ' 
is mainly light industry and includes electronic en 
neering, household appliances and other electrical 
goods, machinery and metal goods, and medical an 


Facts in brief about Limerick 


Population: 7997 census—161 856. 
Area: 2,686 km, bbey- 
Largest towns: Limerick, Newcastle West, Rathkeale, Al 
feale, Kilmallock. other 
Chief products: Agricu/ture—cattle, milk, pigs, poultry: 
primary products—building materials, timber. icand 
Manufacturing—alumina, cement, clothing, elece 00 
electrical goods, food products, machinery and metal 
Plastic and wood products, printed matter. 
Origin of name: From the Gaelic name of the area, 


ds, 
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optical supplies. The traditional basis of Limerick manu- 
facturing was food processing, and this industry is still 
important. It includes bacon and other meat products, 
dairy processing, and milling. Other types of industry in- 
clude the production of building materials, chemicals, 
clothing, furniture and wood products, and plastic 
goods, as well as printing and publishing. There are two 
other major industrial plants, one making cement near 
Limerick city and the other producing alumina at 
Aughinish on the Shannon estuary. Limerick lace is a tra- 
ditional product. 

Service industries account for over half the employ- 
ment in Limerick. The city is the major service centre for 
the midwest region. Limerick services include catering, 
education, finance, health, public administration, retail 
and wholesale distribution, and transport. 

Limerick city is a major educational centre. The Uni- 
versity of Limerick was formed in 1989 from the National 
Institute of Higher Education. There are also third-level 
(higher education) colleges for art, business, education, 
music, and technology. 

Tourism in Limerick City has benefited from being 
close to Shannon airport. There is a forest park at 
Currahchase near Askeaton. 

Limerick City is a major transport centre. It is situated 
at the lowest point downstream where bridges can be 
conveniently built across the River Shannon. The na- 
tional primary roads that radiate from the city within the 
county are the N7 to Dublin, the N24 to Waterford, the 
N20 to Cork, and the N21 to Tralee. A railway goes to 
Limerick Junction in Tipperary, where it meets the Dub- 
lin-to-Cork line. This line then passes through the south- 
east of County Limerick. There is a branch line to 
Nenagh and a freight-only line to Foynes. 

County Limerick receives most of the shipping on the 
West coast of Ireland. The ports are the harbour of Lim- 
erick City and the deepwater ports of Foynes and 
Aughinish on the Shannon estuary. 

Land. The Shannon estuary and river form much of 
the northern boundary of County Limerick. Tipperary is 
to the east, Cork to the south, and Kerry to the west. 
County Limerick is roughly rectangular in shape, meas- 
uring about 80 kilometres from east to west and 40 kilo- 
Metres from north to south. 
ia rae of County Limerick consists of rolling limestone 
ae and. Hills of volcanic rock and sandstone rise from 

e lowland. The Rivers Deel, Maigue, and Mulkear 


= 


ins John’s Castle was a fine stronghold built as part of the 
erick city defences in about 1200. 
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Adare is a charming village in County Limerick. These thatched, 
ivy-clad cottages are in the main street. 


drain the lowland northward to the Shannon estuary. 

The upland areas of County Limerick all lie along its 
edges and are shared with other counties. They consist 
of sandstones, shales, and slates. The highest are the 
Galtee Mountains, which rise to 800 metres in the south- 
east. This ridge continues westward as the Ballyhoura 
Mountains. In the northeast are the Slievefelim Moun- 
tains. In the west, the land rises to a low plateau towards 
the Kerry border, with the Mullaghareirk Mountains to 
the south. Parts of these uplands have been planted with 
forest. 

The yearly rainfall is about 100 centimetres. Average 
temperatures vary from 5° C in January to 16°C in July. 

History. Evidence from the Lough Gur area shows 
that people were living in Limerick more than 5,000 
years ago. In Gaelic times, the region was in the king- 
doms of Thomond and Desmond. One of the treasures 
of Ireland's Celtic monastic heritage, the Ardagh Chal- 
ice, was found in western Limerick. After the Anglo- 
Norman invasion of the 1100, families such as the de 
Burgos and FitzGeralds gained control of lands in Limer- 
ick. Hundreds of castles were built, and today Limerick 
has more castles dating from the Middle Ages than any 
other Irish county. After periods of war in the 1500's and 
16005, the British government granted lands to British 
settlers, but these p/antations (settlements of colonists) 
had limited success. 

The attractive village of Adare reflects some of the 
features of Limericks history. It was a medieval founda- 
tion, and there are remains of a medieval castle, 
churches, and monasteries. The earls of Dunraven later 
remodelled the village, and built Adare Manor which is 
now a hotel. The road to Rathkeale passes through an 
area to which German settlers known as Palatines came 


in the early 1700s. 


Limerick city was founded by the Vikings in about 


A.D. 900. The Anglo-Normans developed it from the late 
1100's. The early settlement was on an island in the 
Shannon that became known as Englishtown. On it are 
St. Mary's Cathedral and King John’s Castle, which both 
date from the Middle Ages. The city is famous in Irish 
history for the Siege and Treaty of Limerick in 1691, dur- 
ing the Jacobite-Williamite War. The Newtown Perry dis- 
trict of wide streets and Georgian houses was laid out in 
the 1700s. It is now the main business district. 

See also Ireland, History of. 
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Limerick is a form of humorous verse. It takes its 
name from the city of Limerick, Ireland. No one knows 
how or where the form originated. The limerick is a 
poem of five lines, with strong beat and rough anapaes- 
tic rhythm (de-de-DUMM\, It is written in Poulter’s Meas- 
ure, a Folk Metre that consists of 13 beats (see Poetry 
[Stress metres}). The first two lines rhyme with the fifth. 
The third line rhymes with the fourth. 

Limericks may cover a wide range of subjects. The 
first line often begins: There was a. . .” and ends with 
the name ofa person or place. The last line ends with an 
unusual or far-fetched rhyme. Edward Lear's A Book of 
Nonsense (1846) made the form popular. The following 
is a typical limerick by Lear: 


There was a young lady of Wilts, 

Who walked up to Scotland on stilts; 
When they said it is shocking 
To show so much stocking, 

She answered, “Then what about kilts?” 


Limerick, Treaty of, ended the war between the 
English kings William III and James II. The English had 
deposed James, a Roman Catholic, in 1688 and made 
William, a Protestant, king. James's supporters, called 
Jacobites, started rebelling in Ireland in 1689. William II 
repeatedly defeated the Jacobites until in 1691 they held 
only Limerick. The Jacobite forces decided to surrender, 
and the two sides signed the Treaty of Limerick on Octo- 
ber 3. 

The treaty gave the Jacobites three choices: to take an 
oath of loyalty to William and return to their homes and 
lands; to enlist in William's forces; or to go to France. 
Most of them went to France. The treaty also granted se- 
curity of property and religious freedom to Catholics in 
Ireland, William intended to honour the treaty, but the 
English Parliament considered it too lenient and did not 
honour it. Much of the land and property of the Jaco- 
bites was later confiscated. 

Limestone js a type of rock made up mostly of calcite, 
a mineral form of calcium carbonate. Most limestone is 
grey, but all colours of limestone from white to black 
have been found. Scientists test natural rock to see if it is 
limestone by pouring cold diluted hydrochloric or sul- 
phuric acid on it. Limestone gives off bubbles of carbon 
dioxide. 

Most fresh water and sea water contain dissolved cal- 
cium carbonate, All limestones are formed when the cal- 
cium carbonate crystallizes out of solution. It leaves the 
solution in many ways, and each way produces a differ- 
ent kind of limestone. All the different kinds can be di- 
vided into two groups. 

The first group includes limestones that formed al- 
most completely without the aid of organisms. This type 
of limestone is forced out of solution when the water 
evaporates. Such evaporation takes place in the hot la- 

goons of many coral reefs, and in most shallow tropical 
seas. The high temperature causes the water on the sur- 
face to evaporate. A white “lime” mud is deposited on 
the bottom of the sea. This white mud slowly hardens 
over millions of years into a light-coloured limestone 
with a fine grain and even layers. Chalk is a limestone 
that remained soft. 

When spring water evaporates on land, calcium car- 

bonate forms a crust over moss, dead leaves, and the 


Limestone called coquina 
is made up of coral and shells 
of marine animals. 


Grey limestone is the most 
common type. Limestone also 
occurs in many other colours. 


ground. It builds up a mound or terrace called tufa. 
Evaporation of water seeping through the roof of lime- 
stone caverns forms another variety of limestone, called 
travertine, into stalactites and stalagmites (see Stalactite; 
Stalagmite). 

The second group of limestones forms by the work of 
organisms. Many animals and some water plants draw 
calcium carbonate out of the water and use it to make 
their shells and bones. The oysters, clams, snails, corals, 
and sea urchins do this. When the animals die, the shells 
and bones are broken up by waves into shell and coral 
sand and mud. Many of the beaches on Pacific islands 
are made of such coral mud and sand. Most of the lime- 
stone layers in all parts of the earth were once shell or 
coral sand and mud. A limestone called coquina, formed 
of shells and coral, occurs in some tropical waters. Itis 
used to make roads and in building. 

Limestone makes an excellent building stone because 
it can be carved easily. Like sandstone, it can be cut any 
way without splitting. For this reason, both limestone 
and sandstone are often called freestone. Limestone ah 
especially good for foundations and walls where a hig 
polish is not needed. 

Some factories use limestone to clean waste bec 
and water before releasing them into the environment 
Limestone is also used to make lime and to smelt iron 
ore (see Iron and steel [Raw materials)). 

Related articles in World Book include: 


Building stone Chalk Quarrying 
Calcite” Coral Rock (Sedimentary 
Carbonate Dolomite rock) 
Cement and con- Lime Travertine 

crete Marble 


Limewater. See Lime (Chemical). 
Limitation of armaments. See Disarmament E, 
Limitations, Statute of. See Statute of limitatio 
company is a business organization in 
which each shareholder is responsible only for t a 
shares he or she holds. If the company goes into e 
person owning stock loses only the money inver 
buy the stock. Creditors cannot sue the investor igi ad 
cover money owed by the company. In Great er 
many other nations, the word Limited (Ltd) or the mane 
plc (for public limited company) after a companys 


indicates that the liability of investors in the firm is lim- 
ited to the amount each has invested. 

In Australia, New Zealand, and South Africa, the ab- 
breviation Pty. is used after the name of a private limited 
company. 

Limnology is the scientific study of lakes, streams, 
ponds, and other bodies of fresh water. Limnologists 
study the chemical and physical characteristics of these 
bodies of water. They also study the plants and animals 
that live in fresh water, and their relationship to each 
other and to their environment. Limnology is related to 
ecology, the study of the relations between organisms 
and their environments. Limnology has special impor- 
tance in the management of fish for economic and rec- 
reational purposes. 

See also Ecology. 

Limonite is a yellowish or brownish mineral deposit. It 
isa kind of iron ore composed of varying amounts of 
the minerals goethite, haematite, and lepidocrocite. 

Limonite results from the breakdown and weathering 
of other minerals that contain iron. It may occur as a sur- 
face film on rocks, as ordinary rust, or as a slimy deposit 
in lakes and marshes. Limonite also may appear as the 
colouring material in yellow clays and soils. It is the 
source of ochre, a yellow powder used in paints and 
pigments. 

Limonite is found in large amounts in Cuba, in eastern 
France, and in the Labrador Trough region of eastern 
Canada. Limonite originally referred to a type of iron de- 
posit now called bog iron ore. 

See also Iron and steel (Kinds of iron ore). 

Limpet is a sea animal with a protective shell. It lives 
along rocky coasts in many parts of the world. Most lim- 
pets are less than 8 centimetres long, but a west Mexi- 
can limpet grows 20 centimetres in length. Limpets are 
easy to find at low tide. Their shells can be seen on ex- 
posed rocks, and resemble tiny saucers turned upside 
down. In most limpets, the shell completely covers the 
animal and protects it from hungry crabs and sea birds. 
Beneath the shell, the limpet’s powerful, muscular foot 
clamps its body firmly to the rock by suction. At high 
tide, the limpet moves over rocks in search of seaweeds. 
It gathers food into its mouth with a radula (long ribbon- 
like tongue), which bears rows of teeth. Before the tide 
goes out, the limpet returns to its original resting place 
on the rock. 


The limpet, a small sea mollusc, uses a muscular organ called a 
Cotto cling to rocks and move about in search for food. 
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See also Animal (picture: Animals of the oceans); Mol- 
lusc; Snail; Shell (picture). 

Scientific classification. Limpets belong to the phylum 
Mollusca, class Gastropoda. 

Limpopo River is an important river that flows for 
about 1,600 kilometres in southeastern Africa (see South 
Africa [terrain map). The Limpopo rises in the highlands 
and separates the Transvaal Province of South Africa 
from Botswana and Zimbabwe before it crosses Mo- 
zambique to the Indian Ocean. Rudyard Kipling de- 
scribed the river in his story, “The Elephant's Child,” as 
“the great grey-green greasy Limpopo. It is also called 
the Crocodile River. The last 97 kilometres of the Lim- 
popo are tidewater. Above this point, the river varies be- 
tween a small trickle in the dry season and a roaring 
flood in the wet season. The Olifants River is the Limpo- 
po's main tributary. 

Lin Biao (1907-1971), also spelled Lin Piao, was defence 
minister of China from 1959 to 1971. In the late 1960's 
and early 1970's, Lin was 
officially designated to suc- 
ceed Mao Zedong, chair- 
man of the Chinese Com- 
munist Party. But in 1971, 
Lin disappeared from pub- 
lic view. In 1972, China re- 
ported that Lin had died in 
an aeroplane crash in 
Mongolia in 1971. The 
crash occurred while Lin 
was reportedly trying to 
flee China after failing in an 
attempt to kill Mao and 
overthrow the government. 

As defence minister, Lin 
headed the People’s Liberation Army. For a time, he 
headed the Red Guards, a youth group formed in the 
1960's to back Mao. 

Lin was born in Hubei (or Hupeh) province. A top stu- 
dent under Chiang Kai-shek at the Whampoa Military 
Academy, Lin joined Mao's Communist forces after 
graduation. In 1934 and 1935, he led advance troops on 
the 9,700-kilometre Long March to escape Chinese Na- 
tionalist forces. Lin won victories over invading Japanese 
forces in the late 1930's and over Nationalist armies in 
China's civil war. 

Lin Yutang (1895-1976) was a Chinese scholar and 
writer. He helped interpret Chinese culture to the West 
in such books as My Country and My People (1935) and 
The Importance of Living (1937). Lin wrote novels, plays, 
essays, and travel guides in English. His best-known 
novels are Moment in Peking (1939) and A Leaf in the 
Storm (1942). He also translated three Chinese novelettes 
into the collection The Widow, Nun, and Courtesan 
(1951) and edited The Wisdom of Confucius (1938) and 
The Wisdom of China and India (1942). 

In 1932, Lin founded the magazine The Analects, 
which achieved immediate success. He was interested 
in Chinese language reform, and played a major role in 
developing a romanized system of Chinese speech 
sounds known as Gwoyeu Romatzyh. This system of 
sounds simplified writing in the Chinese language. ray 
compiled an important Chinese-English dictionary, pud- 


lished in 1972. 


Lin Biao 
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Lin was born in Xiamen (also called Amoy). He taught 
at the National University of Beijing (Peking) from 1923 
to 1926. After serving with the Nationalist government in 
1927 and 1928, Lin devoted himself to writing and trans- 
lating. He lived in the United States from 1936 to 1966 
and died in Hong Kong. f 
Linacre, Thomas (1460?-1524), was a physician and 
classical scholar. He helped to found the College of Phy- 
sicians in England and was its first president. He aimed 
to introduce the teaching of medicine into universities, 
and founded a readership in the subject at Oxford Uni- 
versity. He was appointed physician to Henry VIII. Dur- 
ing his lifetime, Linacre was better known for his classi- 
cal scholarship. He translated the works of Galen and 
Aristotle and wrote books on Latin grammar. He taught 
Greek to Erasmus and Sir Thomas More. 

Lincoln (pop. 81,900) is a city in eastern England. The 
city lies on the River Witham. Grain is grown in the re- 
gion. Lincoln is a centre for the manufacture of agricul- 
tural and other machinery. 

The name Lincoln derives from the Latin Lindum 
Colonia. The Romans took over the earlier Celtic settle- 
ment of Lindum soon after they invaded Britain in A.D. 
43. A Roman military garrison at Lincoln controlled east- 
ern England and protected major trade routes. Ermine 
Street, an important Roman road, ran past Lincoln. Lin- 
coln grew as an agricultural town during the A.D. 200. 
Newport Arch is the city’s original Roman gateway. 

In the Anglo-Saxon period, Lincoln became part of 
the kingdom of Mercia. In the 800's and 900s, Danish in- 
vaders held the city as part of the Danelaw, Lincoln's im- 
portance rose under the Normans. In 1086, William the 
Conqueror built a castle at Lincoln. Lincoln Cathedral 
was built between 1075 and 1501. 

See also Lincolnshire. 

Lincoln, Abraham (1809-1865), was president of the 
United States from 1861 to 1865. He led the United 
States during the American Civil War, which was the 
greatest crisis in U.S. history. He helped preserve the 
American Union and helped end slavery in America. 

Lincoln's Gettysburg Address and his many other 
speeches and writings are classic statements of demo- 
cratic beliefs and goals. His nobility of character won 

him worldwide appeal. Many have regarded Lincoln as 
the greatest person in U.S. history. 

Lincoln was the first Republican to become president. 
He was also the first president to be assassinated. 

Boyhood and youth. Lincoln was born on Feb. 12, 
1809, in a log cabin near Hodgenville, Kentucky, U.S.A. In 
1816, his family moved to Indiana. Abraham received 
hardly any formal education but loved reading when he 
could get hold of a book. 

In 1830, Lincoln's father, Thomas Lincoln, took the 
family west to Illinois. Abraham himself moved out of 
the family home and settled briefly in the Illinois village 
of New Salem. 

Lincoln won election as a Whig politician in 1834 (see 
Whig Party). He served four Successive two-year terms 
in the lower house of the Illinois General Assembly. 

In 1834, a lawyer called John Stuart urged Lincoln to 
study law. Lincoln borrowed law books from Stuart and 

studied them. He sometimes walked the 32 kilometres 
from New Salem to Stuart's office for books. In 1836, Lin- 
coln embarked on a highly successful career as a lawyer 


Abraham Lincoln led the United States during the Civil War- 
the greatest crisis in U.S. history. 


based in the Illinois state capital of Springfield. He even- 
tually founded his own firm in 1846. Abraham Lincoln 
married Mary Todd in 1842. 

National politics. In 1846, Lincoln was elected to the 
U.S. House of Representatives, but failed to make his 
mark. In 1849, he failed to get an appointment as Com- 
missioner of the General Land Office. President Zachary 
Taylor, a fellow Whig, offered him other political offices, 
but he refused them. a 

The slavery controversy. A sudden change in na 
tional policy toward slavery brought Lincoln back ma 
the centre of political activity in Illinois. A law called ‘ 
Missouri Compromise of 1820 had prohibited slavery M 
new territories north of an east-west line that was ma 
tension of Missouri's northern boundary. Early in 185 ý 
Senator Stephen Douglas of Illinois, a Democrat, IAE 
duced a bill to organize the territories of Kansas an 
braska into new states. The Kansas-Nebraska Act Na 
pealed the Missouri Compromise. It provided that ‘ a 
settlers of new territories should decide for themselv 
whether they wanted slavery. 

Lincoln and many others had believed that slavery 


Important dates in Lincoln’s life 


1809 
1834 
1842 
1846 
1858 
1860 
1864 
1865 
1865 


_ 


(Feb. 12) Born near present-day Hodgenville, Kentucky. 
Elected to the Illinois General Assembly. 

(Nov. 4) Married Mary Todd. t 

Elected to the U.S. House of Representatives. 
Debated slavery with Stephen A. Douglas. 

(Nov. 6) Elected president of the United States. 

(Nov. 8) Reelected president. 

April 14) Shot by John Wilkes Booth. 

(April 15) Died in Washington, D.C. 


had been permanently limited by the Missouri Compro- 
mise and would in time die out. Lincoln considered that 
the Kansas-Nebraska Act gave new life to slavery, and it 
outraged him. 

Lincoln opposed slavery, but he believed that to ban 
itimmediately throughout the United States might risk 
the breakup of the Union. He felt that slavery should 
have the protection that the Constitution gave it in the 
old territories south of the Missouri Compromise line. 
But he opposed its extension to the new states because 
he considered it to be evil. Facing opposition from sup- 
porters of slavery such as Douglas, Lincoln sought to re- 
verse the Kansas-Nebraska Act. In 1854, after retaining 
his seat in the Illinois legislature, Lincoln resigned and 
stood for the U.S. Senate. He was unsuccessful. 

The Whig Party began falling apart in the 1850's, 
largely because of disagreement on a solution to the 
slavery problem. In 1856, Lincoln joined the antislavery 
Republican Party, then only two years old. In 1858, he 
ran against Douglas for the U.S. Senate. Douglas de- 
feated Lincoln by 54 votes to 46. But Lincoln emerged as 
anational figure after a series of historically important 
public debates with Douglas on the slavery issue. 

Election of 1860. At the 1860 Republican national con- 
vention in Chicago, Lincoln won the party's presidential 
nomination on the third ballot. His opponents for the 
presidency were Douglas, selected by the Northern 
Democrats after angering the proslavery southern wing 
of the Democratic Party when he failed to support a pro- 
slavery U.S. Constitution; Vice President John Beckin- 
ridge, the proslavery Democratic candidate; and John 
Bell of the Constitutional Union Party. 

Lincoln won the election easily, receiving 180 elec- 
toral votes to 72 for Breckinridge, 39 for Bell, and 12 for 
Douglas. But the people only gave Lincoln 1,865,908 
votes, compared to 2,819,122 altogether for his oppo- 
nents. 

N Lincoln as president. On Dec. 20, 1860, South Caro- 
lina withdrew from the Union of American States by 
passing an Ordinance of Secession. By the time Lincoln 
took up the presidency, six other Southern States had 
withdrawn from the Union. Four more states followed 
later. The seceded states organized themselves into the 
Confederate States of America. 

On March 4, 1861, Lincoln took the oath of office and 
became president of the United States. In his inaugural 
address, he denied that he had any intention of interfer- 
ing with slavery in states where the Constitution pro- 
tected it. He urged the preservation of the Union. And 
he warned that he would use the full power of the na- 
tion to keep control of the forts, arsenals, and customs 
houses of the federal (Union) government. 

The Civil War. In April 1861, Confederate troops 
Captured the Union garrison of Fort Sumter in Charles- 
ton, South Carolina. This signalled the start of the Ameri- 
Can Civil War. Lincoln met the crisis with energetic ac- 
tion. He called on the militia, proclaimed a blockade of 
Southern parts, and expanded the army. He suspended 
the writ of habeas corpus (a basic protection against un- 
Just detention by authorities). He also ordered the 
Spending of government funds without waiting for ap- 
Proval by the Congress. 

As commander in chief of the Union's army, Lincoln 

ad to select an officer capable of organizing untrained 
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volunteers and leading them to victory. His first four 
choices proved costly failures, and Union forces suf- 
fered several defeats during the first year of the war. Lin- 
coln eventually found a general who could win battles 
in Ulysses S. Grant. 

Organization for military success was only one of Lin- 
coln’s tasks. He also had to arouse popular support for 
the Union armies. Different opinions among the people 
became plain after their first enthusiasm wore off. Most 
Northerners were willing to fight to preserve the Union, 
but not to destroy slavery. But other Northerners de- 
manded an end to slavery. 

Lincoln realized that the border states would secede 
if the antislavery extremists had their way. The loss of 
such states—Kentucky, Missouri, Delaware, and 
Maryland—would have made the task of defeating the 
South much harder. The Constitution, moreover, pro- 
tected slavery in the states where it existed. Lincoln's 
moderate position helped keep the border states in the 
Union, and Lincoln also managed to keep the support of 
most Northerners. 

Foreign relations. While meeting his other chal- 
lenges, Lincoln managed to keep a check on foreign 
policy. In November 1861, Captain Charles Wilkes of the 
U.S. Navy stopped the British ship Trent and removed 
two Confederate commissioners, James Mason and 
John Slidell. The British angrily demanded the release of 
the two men, threatening war to support their demand. 
The United States later freed Mason and Slidell, and Lin- 
coln avoided a war with Britain. 

The Emancipation Proclamation. By late summer 
of 1862, Lincoln was convinced that the time had come 
for a change in policy toward slavery. More Northerners 
were coming round to a rejection of slavery because it 
was a social evil. Lincoln decided to issue a proclama- 
tion freeing the slaves. On the advice of Secretary of 
State William Seward, he withheld the proclamation 
until a Northern victory created favourable circum- 


stances. 


ee sons who lived past infancy. Shown 
Robert, and “Tad.” Only Robert lived to 
liam died at age 11, and Tad at age 18. 


The Lincolns had thr 
left to right are William, 
adulthood, however. Wi 
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The Battle of Antietam, fought on Sept. 17, 1862, 
served Lincoln’s.purpose. He issued a preliminary proc- 
lamation five days later. He declared that all slaves in 
states, or parts of states, that were in rebellion on Jan. 1, 
1863, would be free. He issued the final proclamation on 
January 1, naming the states in rebellion and declaring 
that the slaves held there “are, and hence-forward shall 
be, free.” 

Actually, the proclamation freed no slaves. It applied 
only to Confederate territory, where federal officers 
could not enforce it. The proclamation did not affect 
slavery in the loyal border states. Lincoln repeatedly 
urged those states to free their slaves and to pay the 
owners for their loss. He promised financial help from 
the federal government for this purpose. But the states 
did not heed his plea. Yet the proclamation gave a new 
character to the war, which now became a fight against 
slavery. It also paved the way for the 13th Amendment to 
the Constitution (1865) which ended slavery in all parts 
of the United States. 

The Gettysburg Address. Union armies won two 
great victories in 1863, at the battle of Gettysburg, Penn- 
sylvania, and Vicksburg, Mississippi. On Nov. 19, 1863, 
ceremonies were held to dedicate a cemetery on the 
Gettysburg battlefield. The principal speaker was Ed- 
ward Everett, one of the greatest orators of his day. He 
spoke for two hours. Lincoln was asked to say a few 
words, and spoke for about two minutes. Lincoln's short 
Gettysburg Address, with its ringing declaration that 
“government of the people, by the people, for the peo- 
ple, shall not perish from the earth,” is probably Lin- 
coln’s most famous speech. 

In March 1864, Lincoln put General Grant in com- 
mand of all the Union armies, The Union army in the 
east, the Army of the Potomac, started to march toward 
Richmond two months later. At the same time, General 
William Sherman began his famous march from Tennes- 
see through Confederate Georgia to the sea. 

Election of 1864. In 1864, Republicans and War 
Democrats—Democrats who supported Lincoln's mili- 
tary policies—formed the National Union Party, which 
nominated Lincoln for president. Several Union victories 
in the late summer and early autumn helped Lincoln win 
reelection. He defeated his Democrat Opponent, Gen- 
eral George McClellan, by 212 to 21 electoral votes and 
a popular majority vote of more than 4,000; 

The end of the war was clearly in sight when Lin- 
coln took the oath of office a second time, on March 4, 
1865. Grant was besieging Confederate General Robert 
E. Lee's weary troops at Petersburgh, Virginia. On April 
9, 1865, Lee surrendered to Grant at Appomattox Court 
House in Virginia. Under authority from Lincoln, Grant 
extended generous terms to Lee and his army. A great 
wave of joy swept the North when the fighting ended. 

On April 11, 1865, Lincoln delivered his last public ad- 
dress. In it, he spoke soberly of the future, Louisiana had 
applied for readmission to the Union under Lincoln's 
plan of reconstruction. Many Northerners wanted to im- 
pose harsher terms on the state. Many also insisted that 
Lincoln decide if “the seceded states, so called, are in 

the Union or out of it” The president said of the seceded 
states, that, “finding themselves safely at home, it would 
be utterly immaterial whether they had ever been 
abroad.” He welcomed them back to the Union. 


Assassination. On the evening of April 14, 1865, Lin. 
coln attended a performance of the play Our American 
Cousin at Ford's Theater in Washington. A few minutes 
after 10 o'clock, John Wilkes Booth, a well-known actor 
of the day and a Southern sympathizer, shot the presi- 
dent in the head from the rear of the presidential box 
Lincoln was carried unconscious to a neighbouring 
house. He died at 7:22 a.m. on April 15, 1865, 

In leaping to the stage, Booth caught his spur in a flag 
draped in front of the box. He fell and broke his leg. But 
he limped across the stage brandishing a dagger and 
crying, “Sic semper tyrannis” (Thus always to tyrants), the 
motto of Virginia. Booth fled the theatre and made his 
way to Virginia, where on April 26, Federal troops killed 
him ina barn at Port Royal. 

Lincoln had been a remarkable war leader, By pre- 
serving the Union, he influenced the course of world 
history. If the Union had been destroyed, the United 
States could have become two, or possibly more, na- 
tions. 

Related articles in World Book include: 


Abolition movement Gettysburg Address 
American Civil War Grant, Ulysses S. 
Booth, John Wilkes Johnson, Andrew 
Davis, Jefferson Slavery 


Lincoln, Saint Hugh of. See Hugh of Lincoln, Saint 
Lincoln’s Inn. See Inns of Court. 

Lincolnshire is a county situated midway along Eng- 
land's eastern seaboard. Its flat land supports every kind 
of farming activity and makes Lincolnshire a rich agricul 
tural county noted for its pleasant meadows, small vil- 
lages, and historic churches. 

In 1974, Lincolnshire was reduced in size. The north- 
ern part of the county, including Grimsby and Scun- 
thorpe, was taken into a new county called Humberside 
Before 1974, Lincolnshire had been administered as 
three separate counties called parts. They were the Parts 
of Holland, Parts of Kesteven, and Parts of Lindsey. The 
parts were abolished in 1974. 


People and government 


The main occupations in Lincolnshire are in agricul 
ture or related industries. Some manufacturing indus- 
tries have grown up round the three main towns ani 
have attracted some workers away from farming. 

Local customs and legends. A number of old cus: 
toms are carried on in Lincolnshire. For example, No 
Somercotes holds a pancake race on Shrove Tuesday: 
modern custom attracts thousands of visitors to Spa 


ding in early May. A parade of floats passes through the 

town, decorated with more than six million flowers. 

Facts in brief about Lincolnshire 

Administrative centre: Lincoln. . h 

Largest towns: Lincoln, Grantham, Boston, Gainsborough 
Spalding, Stamford. 

Area: 5,885 km?. 

Population: 7997 census—573,900. rod- 


Chief products: Agricu/ture—barley, beef, bulbs, dan ia fae 


heat. 
ucts, potatoes, sugar beet, trees, vegetables, wl ultural 


turing and processing—agricultural chemicals, agricı r, glues 
machinery, beer, bricks, clothing, diesel engines, fiour ing- 
leather goods, malt, plastics goods, road rollers. Quar" 


chalk, iron ore, limestone, sand and gravel. 


Recreation, Fishing is one of the county's most pop- 
ular sports. Several wild fowl clubs organize shooting 
on the salt marshes. But a large area at Gibraltar Point, 
near Skegness, is a bird sanctuary. Tattershall gravel pits 
have facilities for speed-boat racing. Thorpe-on-the-Hill 
has water-skiing facilities. 

Horses race on the racecourse at Market Rasen. The 
county has a number of annual gymkhanas. There are six 
Packs of hounds for fox hunting. Lincoln has a soccer 
team in the Football League. 
eee govecunent HR to April 1996, Lincolnshire 
iene seven administrative districts—Boston; East 
$ ey, including Skegness; Lincoln; North Kesteven, 

cluding Grantham and Sleaford; South Holland, in- 


Th 
e County of Lincolnshire lies in northeastern England. It is a 


lan é 
d of small villages, meadows, and historic churches. 
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Lincoln centres on Steep Hill, 
which is dominated by Lin- 
coln Cathedral. The cathedral 
stands near a Norman castle 
that was built by William the 
Conqueror. 


cluding Spalding; South Kesteven, including Bourne and 
Stamford; and West Lindsey, including Gainsborough. 
Lincolnshire County Council provided some public serv- 
ices throughout the county. In 1996, the UK government 
planned to replace district councils and some county 
councils with bodies called unitary authorities. 


Economy 


Agriculture and mining. The county's main crop is 
sugar beet. Peas and other vegetables are grown for 
freezing and canning, Potatoes are grown in many parts 
of the county, and barley and wheat are particularly im- 
portant in northern Lincolnshire. 

Many farmers keep dairy and beef cattle, including 
the Lincoln Red. There are some flocks of Lincolnshire 
Longwool sheep, but most sheep are crossbreeds. 
Some farmers keep poultry or pigs. There are areas of 
managed woodland at Laughton and Willingham, The 
Holland area is famous for its bulbs. 

Quarries produce iron ore and chalk at Nettleton. The 
iron ore beds extend for about 16 kilometres to 
Walesby, near Market Rasen. Welton has an oilfield. 

Manufacturing. Lincoln's industries include engi- 
neering, iron founding, and flour milling. The city pro- 
duces agricultural chemicals and machinery, bricks, die- 
sel engines, and tinned vegetables. 

Grantham has a large industrial estate built on a dis- 
used Royal Air Force base. The town has engineering in- 
dustries, with products including diesel road rollers. 
Other local products include beer, clothing, flour, glue, 
leather and shoes, and malt. Gainsborough’s main indus- 
tries are connected with engineering. The town’s work- 
ers also produce fertilizer, malt, and clothing. 

Tourism. The sandy shores and dunes along Lincoln- 
shire’s coast attract many tourists. The main holiday re- 
sorts are Mablethorpe, Skegness, and Sutton-on-Sea. 

Transportation and communication. The most im- 
portant road passing through the county is the Great 
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Places to visit 


Following are brief descriptions of some of the interesting 
places to visit in Lincolnshire: 3 if 
Corby, near Grantham, has important medieval wall paintings in 

its church, The paintings were discovered in 1939. 

Grantham has a magnificent parish church which includes a li- 
brary of chained books, the oldest of which dates from 1472. 
Grantham Museum has displays of local history. 

Lincoln Cathedral dates from 1192. An outstanding feature is 
the Dean's Eye, a rose window dating from the 1200s. The city 
has a number of other medieval buildings. 

Stamford is architecturally a fine town. It has several ancient 
churches and almshouses. 

Tattershall Castle was built in about 1440 by Ralph Cromwell, 
Treasurer of England. The guard house is now a museum. 

Woolsthorpe Manor, near Colsterworth, was the birthplace of 
Sir Isaac Newton, In Colsterworth church is a sundial carved 
by Newton when he was 9 years old. 


North Road, the Al. A main railway from London to Don- 
caster passes through Grantham, and an important 
branch line runs through Lincoln and Market Rasen. 

A daily newspaper is published in Lincoln. The county 
has a number of weekly newspapers. Local radio sta- 
tions serve the county. 


Land 


Location and size. The county stretches about 105 
kilometres from north to south and about 80 kilometres 
from east to west. In the north, Lincolnshire borders on 
Humberside; in the west, Nottinghamshire and Leices- 
tershire; and in the south, Cambridgeshire and Norfolk. 
The county's coastline faces the North Sea and includes 
the inlet called The Wash, 

Land regions. Lincolnshire is divided into four natu- 
ral regions—the fens, the heath, the wolds, and the 
marsh. The fens are principally in southeastern Lincoln- 
shire. Drains and banked canals remove excess water, 
leaving rich and fertile soils. 

The county is not entirely flat. On its western side, it is 
hilly from Stamford in the south to the boundary with 
Humberside in the north, where cliffs reach 67 metres. 

The wolds lie to the east of the heath, They extend 
northwestward from Spilsby. The wolds rise to 167 me- 
tres above sea level, The marsh district lies between the 
wolds and the sea. It is a tongue of flat and fertile land 
about 14 kilometres wide. 

Rivers. Lincolnshire’s main rivers are the Witham and 
the Welland. The Witham is entirely within Lincolnshire. 
The Welland forms part of the county's southern border, 
and most of its course is outside Lincolnshire. 

The River Trent forms part of the northwestern 
boundary of the county. It then flows for about 32 kilo- 
metres through the county of Humberside and empties 
into the River Humber, 

Climate. Lincolnshire is a relatively dry county, but its 
brooks, canals, ditches, and rivers keep the land well 
watered. The average annual rainfall at Lincoln is about 

635 millimetres. The average temperature for the county 
during July is about 16 °C, and in January about 4 °C. 


History 


Iron-Age Celts occupied Lincolnshire’s upland areas 
in ancient times. The Romans tried to drain the low-lying 
ground. Important Roman roads crossed the area, and a 


Roman settlement, Lindum Colonia, was established at 
Lincoln. Danes invaded the region in the 800s and estab- 
lished such settlements as Stamford. Agriculture made 
Lincolnshire prosperous in the Middle Ages, but after 
the coming of industry to other parts of England inthe « 
1800's, the county lost some of its importance, 

Personalities associated with Lincolnshire include the 
scientist Sir Isaac Newton, the poet Alfred, Lord Tenny- 
son, and the explorers George Bass, Matthew Flinders, 
and Sir John Franklin. Margaret Thatcher, the United 
Kingdoms first woman prime minister, was born in 
Grantham. 

Related articles in World Book include: 


Fens Newton, Sir Isaac Wash, The 
Franklin, Sir John Roman roads Wesley, Charles 
Humberside Smith, John Wesley, John 
Lincoln Tennyson, Lord Wolds 


Lind, James. See Nutrition (History). 
Lind, Jenny (1820-1887), a Swedish soprano, became 
one of the most famous singers of the 1800's. She hada 
brilliant career in opera and on the concert stage. Her 
rich and warm coloratura voice and her remarkable 
vocal control won for her the title “the Swedish nightin- 
gale“ from an adoring public. 

Lind was born in Stockholm. She made her debut in 
1838 as Agathe in Der Freischiitz. Three years later she 
went to Paris to study, and then travelled to Dresden, 
Germany, to perfect her knowledge of German. 

After 1849, Lind gave up her career as an opera 
singer. From 1850 to 1852, she toured the United States, 
part of the time under the management of showman 
P. T. Barnum (see Barnum, P. T.). Lind died in Malvern, 
Worcestershire, England. 

Lindbergh, Anne Morrow (1906- _), is an Ameri: 
can poet and essayist. Her husband was the famous 
American aviator Charles Lindbergh (see Lindbergh, 
Charles Augustus). 

Anne Morrow Lindbergh is perhaps best known for 
two books. One is Gift from the Sea (1955), a collection 
of eight essays about the meaning of a woman's life. The 
other is The Unicorn and Other Poems, 1935-1955 (1956 
Some critics attacked this work as sentimental, but oth- 
ers defended it as sensitive and deeply felt. 

Lindbergh was born in Englewood, New Jersey. Her 
father, Dwight Morrow, was a famous American diplo- 
mat. After her marriage in 1929, she became a license 
pilot and made many long flights with her husband. 
These trips furnished material for two of her books, 
North to the Orient (1935) and Listen! The Wind (1938) 

Lindbergh's other writings include Dearly Beloved 
(1962), Earth Shine (1969), Bring Me a Unicorn (1 ge 
Hour of Gold, Hour of Lead (1973), Locked Rooms a 
Open Doors (1974), The Flower and the Nettle (1976) 
and War Within and Without (1980). 

Lindbergh, Charles Augustus (1902-1 974), an 
American aviator, made the first solo nonstop flight . 
across the Atlantic Ocean on May 20-21, 1927. Other P 
lots had crossed the Atlantic before him. But Lindberg 
was the first person to do it alone nonstop. +a De 

Early life. Lindbergh was born on Feb. 4, 1902, ve 
troit, Michigan, U.S.A. He grew up ona farm near Li 
Falls, Minnesota. 

In childhood, Lindbergh showed exception 
ical ability. At the age of 18 years, he entered t 


al mechan 
he Univer 


sity of Wisconsin to study engineering, However, he left 
after two years to become a barnstormer (a pilot who 
erformed daredevil stunts at fairs). 

In 1924, Lindbergh joined the United States Army to 
be trained as an Army Air Service Reserve pilot. After 
his training he got a job flying mail between St. Louis, 
Missouri, and Chicago. 

His historic flight. In 1919, a New York City hotel 
owner named Raymond Orteig offered 25,000 U.S. dol- 
lars to the first aviator to fly nonstop from New York to 
Paris. Several pilots were killed or injured while com- 
peting for the Orteig prize. By 1927, it had still not been 
won, Lindbergh believed he could win it if he had the 
right aeroplane. He persuaded nine St. Louis business- 
men to help him finance the cost of a plane. Lindbergh 
chose Ryan Aeronautical Company of San Diego to man- 
ufacture a plane, which he helped design. He named it 
the Spirit of St. Louis. On May 10-11, 1927, Lindbergh 
tested the plane by flying from San Diego to New York 
City, with an overnight stop in St. Louis. The flight took 
20 hours 21 minutes, a transcontinental record. 

On May 20, Lindbergh took off in the Spirit of St. 
Louis from Roosevelt Field, near New York City, at 7:52 
am. He landed at Le Bourget Field, near Paris, on May 
21 at 10:21 p.m. Paris time. Thousands of cheering peo- 
ple met him. He had flown more than 5,790 kilometres in 
334 hours. 

Lindbergh's heroic flight thrilled people throughout 
the world. He was honoured with awards, celebrations, 
and parades. President Calvin Coolidge gave Lindbergh 
the Congressional Medal of Honour and the first Distin- 
guished Flying Cross medal in American history. 

In the years that followed, Lindbergh flew all over the 
United States helping to promote aviation. He also flew 
to Latin American countries on goodwill visits for the 
US. government. In Mexico, he met Anne Spencer Mor- 


Charles Lindbergh made the first solo transatlantic flight 
oard the Spirit of St. Louis, a plane of his own design. 
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row, the daughter of Dwight Morrow, the U.S. ambassa- 
dor there. Lindbergh married her in 1929. He taught her 
to fly, and together they flew on several expeditions, 
charting new routes for various United States airlines. 
See Lindbergh, Anne Morrow. 

_ The Lindbergh kidnapping. On March 1, 1932, the 
Lindberghs' 20-month-old son, Charles Augustus, Jr., 
was kidnapped from the family home in New Jersey. 
About ten weeks later, his body was found. In 1934, po- 
lice arrested a carpenter, Bruno Richard Hauptmann, 
and charged him with the murder. Hauptmann was con- 
victed of the crime. He was executed in 1936. 

The press sensationalized the tragedy, Reporters, 
photographers, and curious onlookers pestered the 
Lindberghs constantly. In 1935, after the Hauptmann 
trial, Lindbergh, his wife, and their 3-year-old son, Jon, 
moved to Europe in search of privacy and safety. 

World War Il. While in Europe, Lindbergh toured 
the aircraft industries of France and Germany. The 
highly advanced aviation industry of Nazi Germany im- 
pressed him greatly. In 1938, Lindbergh accepted a Ger- 
man medal of honour from the high-ranking Nazi official 
Hermann Goering. The incident caused an outcry in the 
United States among opponents of the Nazis. 

The Lindbergh family returned to the United States in 
1939. Lindbergh became a vocal supporter of the Amer- 
ica First Committee, an organization which opposed 
America’s voluntary entry into World War II. Some 
Americans accused him of being a Nazi sympathizer, 
and a public verbal attack by President Roosevelt forced 
Lindbergh to resign his Army Air Corps commission. 

After the Japanese attack on Pearl Harbor in 1941, 
Lindbergh ceased his antiwar activities. He was refused 
leave to reenlist in the U.S. army and instead served as a 
technical adviser and test pilot to two aircraft builders. 
In April 1944, he went as technical adviser to the Pacific 
war zone and, although a civilian, flew about 50 combat 
missions. 

After the war, Lindbergh withdrew from public at- 
tention. He worked as a consultant to the chief of staff of 
the U.S. Air Force. President Dwight D. Eisenhower re- 
stored Lindbergh’s commission and appointed him a 
brigadier general in the U.S. Air Force in 1954, Pan 
American World Airways also hired Lindbergh as a con- 
sultant. He advised the airline on its purchase of jet 
transports and eventually helped design the Boeing 747 
jet. In 1953, Lindbergh published The Spirit of St. Louis, 
an expanded account of his 1927 transatlantic flight. The 
book won a Pulitzer Prize in 1954. 

During the 1960s, Lindbergh spoke out on behalf of 
the conservation movement. He especially campaigned 
for the protection of whales in danger of extinction. 
Lindisfarne is a small island located about 5 kilome- 
tres off the coast of northern Northumberland, England. 
Itis about 5 kilometres long and 3 kilometres wide, and 
lies about 16 kilometres southeast of Berwick-upon- 
Tweed. The island is connected with the mainland at 
low tide. It is also known as Holy Island. The island is an 
area of exceptional beauty. It has the ruins of an abbey 
founded by St. Aidan in 635, and of a Benedictine priory 
church built in 1093. Lindisfarne is a nature reserve. 

In the late 600, the monks of Lindisfarne prepared a 
beautiful manuscript containing a Latin version of the 


gospels. The Lindisfarne Gospels (now in the British Li- 
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Lindisfarne, or Holy Island, is famous for its beauty and its pic- 
turesque ruins, Lindisfarne Priory was built in 1093. 


brary in London) was later taken to Chester-le-Street, 
near Durham, for safekeeping during Viking raids. 
There, in 970, St. Aldred added between the lines of the 
Latin manuscript a translation into the Northumbrian di- 
alect of Old English. 

See also Holy Island. 

Lindrum, Walter (1898-1960), was an Australian bil- 
liards player who dominated his sport for almost 20 
years. He first became world billiards champion in 1932, 
and held the title until 1950, when he retired unbeaten. 
During this time, many players challenged him, but 
none succeeded in defeating him. 

At one stage in his career, Lindrum gave the next best 
players in the world starts of at least 7,000 points. In 
1932, he scored his world record of 4,137 points in only 
2 hours 55 minutes. By 1950, he held 57 world records, 
By giving exhibitions throughout the world, Lindrum 
raised vast sums of money for charity. He was born at 
Kalgoorlie, in Western Australia. 

Lindsay is the name of an Australian family of talented 
artists and writers, They include three brothers—Lionel, 
Norman, and Daryl—all born at Creswick, Victoria. 

Sir Lionel Lindsay (1874-1961) won an international 
reputation as an etcher, wood engraver, and water- 
colourist. He began his career in Melbourne as a news- 
paper illustrator. Later, he was a journalist and art critic. 


Norman Lindsay (1879-1969) became known for his 
pen drawings, watercolours, and oil paintings. He also 
achieved a reputation as a cartoonist, illustrator, novel- 
ist, and critic. He wrote and illustrated a popular book 
for children, The Magic Pudding (1919), For many years, 
he worked for The Bulletin, a Sydney magazine. His nov- 
els include Redheap (1930) and Saturdee (1933), 

Sir Daryl Lindsay (1890-1976), became known for his 
studies of ballet dancers and landscapes in watercolour, 
He was director of the National Gallery of Victoria from 
1942 to 1956. During World War | (1914-1918), he wasa 
war artist. 

Lindsay, David (1856-1922) was an Australian ex- 
plorer, He opened up many unexplored regions of 
South Australia and the Northern Territory. He gaineda 
special reputation for his bushcraft. Lindsay was born at 
Goolwa, in South Australia. He became surveyor general 
of the Northern Territory in 1878. 

Lindsay, Howard (1889-1968), was an American play- 
wright best known for the several plays he wrote with 
Russel Crouse. Lindsay and Crouse won the 1946 Pulit- 
zer Prize for their political satire, State of the Union 
(1945). Their comedy Life with Father (1939) became the 
longest-running nonmusical play in American theatre 
history. Lindsay starred in it with his wife, Dorothy Stick 
ney. He was also a producer and director. He was born 
in Waterford, New York. i 
Lindsay, Vachel (1879-1931), was an American poet. 
He believed that poetry should be performed rather 
than simply read. Some of his poems, suchas "The 
Congo” (1914), even include stage directions. Among his 
other effective stage pieces 
were “General William 
Booth Enters into Heaven” 
(1913) and “The Ghosts of 
the Buffaloes” (1917). Lind- 
say often took long walk- 
ing tours through the 
countryside. He read aloud 
from his works in ex- 
change for food and shel- 
ter. 

Lindsay's poems feature 
strong rhythms and vivid 
images. He often wrote 
about baseball players, cir- 
cus performers, politicians, x 
and film stars. Much of his work shows his love of n 
ture and democracy. But he also criticized the selfisi 
ness and emphasis on worldly things that he saw i i 
America. His critical poems include “The Eagle Tha it 
Forgotten” (1913) and “Abraham Lincoln Walks at he. 
night" (1914). Lindsay was born Nicholas Vachel Lin 
in Springfield, Illinois. itish 
Lindsay of Birker, Lord (1879-1952) was 4 sf DA 
philosopher and scholar. His books include The Phil 
phy of Bergson (1911), The Essentials of Democracy, 
(1929), The Two Moralities (1940), and a translation 
Plato's Republic. He taught philosophy at Manches i 
University and Glasgow University. He was Masina 
Balliol College, Oxford, for many years, and late a i 
came head of the University College of North Stal ed Al 
shire. Lord Lindsay was born in Glasgow and nam 
exander Dunlop Lindsay. 
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Line. See Fishing (Lines). 
Line, in geometry, may be described as the track of a 
moving point. It has no breadth or thickness. Lines may 
be parallel, oblique, perpendicular, and they may be 
straight or curved. A straight line may be a /ine segment 
with two ends, a ray with one end, or an endless line 
with no ends. See also Geometry; Skew line. 
Line engraving. See Photoengraving and photoli- 
thography. 
Line Islands, also called the Equatorial Islands, con- 
sist of 11 isolated, low coral islands in the central Pacific 
Ocean. The Line Islands lie on both sides of the equator. 
They have an area of 576 square kilometres and a popu- 
lation of about 2,598. For location, see Kiribati (map). 

Three of the Line Islands—Jarvis, Kingman Reef, and 
Palmyra—are possessions of the United States. The eight 
other islands of the Line Island chain are part of the na- 
tion of Kiribati. They are Caroline, Flint, Kiritimati, Mal- 
den, Starbuck, Tabuaeran, Teraina, and Vostok. Kiribati 
isan island nation that also includes the Gilbert Islands 
and the Phoenix Islands, and Banaba. 

See also Kiribati; Kiritimati Atoll. 
Une of Demarcation was an imaginary line drawn 
by Pope Alexander VI to settle land rights. The line was 
drawn in 1493, after Christopher Columbus returned 
from his first voyage to the Americas. The Pope hoped it 
would prevent disputes between Spain and Portugal 
over the right to explore and claim land in Asia and the 
Americas, The line ran from north to south about 563 
kilometres west of the Azores and Cape Verde Islands. It 
barely touched the east coast of the South American 


Spanish 
Zone of 
pnfluence 


Equator 


Spanish Zone 
of Influence 


LINE OF DEMARCATION 1493 1 
Treaty of Saragossa 1520—-! 


Treaty of & 
Tordesillas 1494 —! 


The Line of Demarcation separated the Portuguese and Span- 
ish zones of influence in the Western Hemisphere. The Treaty of 
Saragossa did the same in the Eastern Hemisphere. 


Mainland, which had not yet been discovered by Euro- 
Peans. Spain was permitted to claim land to the west of 
the line, and Portugal could claim land to the east of the 
ine, 

Neither nation found this settlement satisfactory. 50 
the next year Spain and Portugal moved the line west to 
a point about 2,084 kilometres west of the Cape Verde 
Islands, by the Treaty of Tordesillas. This supported Por- 
tugal's claim to what is now eastern Brazil. The line was $ 
never surveyed, but scholars think that it lay near the 48 
west longitude line. 

A continuation of the Line of Demarcation around the 
globe and into the Eastern Hemisphere gave Portugal 
the right to claim the Philippine Islands. EE 
nized this claim in the Treaty of Saragossa ne 
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which set the line 17° east of the Moluccas (Spice Is- 
lands). In later treaties with Spain, Portugal gave up its 
claim to the Philippines and won the rest of Brazil. But 
Portugal and Spain could not secure all the newly dis- 
covered lands, because France, England, and the Neth- 
erlands ignored the Line of Demarcation and claimed 
territory for themselves. 

Linear accelerator is a device that accelerates elec- 
trons, protons, and other electrically charged atomic 
particles to high energies. It is a particle accelerator that 
makes particles move along a straight line. The device is 
sometimes called a /inac, a shortened form of linear ac- 
celerator, Linear accelerators and other particle acceler- 
ators are often called atom smashers. 

Physicists developed linear accelerators in order to 
study the structure and forces of the atomic nucleus. 
The first accelerator to smash atoms was built in 1932 by 
the British physicist Sir John Cockcroft and the Irish 
physicist Ernest Walton. 

Linear accelerators vary according to the way they 
speed up particles. In one type of accelerator, called the 
standing-wave linear accelerator, particles travel down a 
cylindrical vacuum tank through a series of pipes called 
drift tubes, separated by gaps. As the particles cross the 
gaps, electromagnetic waves, called standing waves, ac- 
celerate them. The waves provide an electric field that 
speeds up the particles by acting on their electric 
charges. The drift tubes cause the particles to coast 
from one gap to the next without losing speed. 

Another type of linear device, called the travelling- 
wave linear accelerator, speeds particles through a sin- 
gle long pipe by an electromagnetic wave that travels 
with the particle. This high-frequency wave is called a 
travelling wave. An alternating electric field at the front 
of the wave is in the proper direction to accelerate the 
particles to increasingly higher energies. As long as the 
wave speed matches the particles’ speed, the particles 
will continue to gain energy. 

Standing-wave linear accelerators are primarily used 
to provide particles for other more powerful accelera- 
tors, such as proton synchrotrons (see Synchrotron). 
The largest linear devices of this type can accelerate 
particles to energies of up to 200 million electronvolts. 
Travelling-wave linear accelerators are used mainly for 
scientific research into the forces that hold the nucleus 
of the atom together. They are also used as powerful 
X-ray machines in industry and medicine. 

The world’s largest, most powerful travelling-wave 
linear accelerator is in the United States at the Stanford 
Linear Accelerator Center (SLAC). This device can speed 

trons to 30 billion electronvolts. It is used to aim 
the particles at a fixed target of stationary atomic nuclei 
or to deliver the particles to two storage rings. Particles 
in the storage rings can be made to collide head-on. 
Such collisions release many times as much energy as 
fixed-target bombardments do. The Stanford accelerator 
also can be operated as the SLAC Linear Collider (SLO. 
The SLC can produce two 50-billion-electronvolt beams, 
one of electrons and the other of positrons (see Ae 
matter). It then guides the beams along curved pe s 
into a head-on collision with each other. The collision 
duces uncharged weak bosons (see Boson). These 
la jes carry the weak nuclear force, which 


batomic partic! 
a within the nuclei of atoms. Scientists study the 
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bosons to gain a greater understanding of the weak nu- 
clear force. 

See also Particle accelerator; Cancer (Radiation ther- 
apy); Electromagnetic waves; X rays. 

Linear electric motor is a device used mainly to 
propel high-speed vehicles that do not run on wheels. 
Such vehicles are supported by magnets or by a cush- 
ion of air. Linear electric motors are also used to open 
and close gates and to operate rocket launchers and 
moving walkways. 

The heart of a linear electric motor is a row of electro- 
magnets that are turned on and off one after the other. 
This action produces a moving wave of magnetism that 
travels along the electromagnets just as a wave travels 
in water. This magnetic wave propels the vehicle. 

There are two types of linear electric motors: (1) /inear 
induction, and (2) linear synchronous. 

Ina linear induction motor, the row of electromag- 
nets is located in the vehicle, The magnets face a strip of 
nonmagnetic metal, called a reaction rail, mounted in 
the centre of the vehicle's guideway (track). The moving 
magnetic wave induces (creates) an electric current in 
the reaction rail. The induced current produces another 
magnetic field that pushes against the magnetic wave 
from the electromagnet, This push moves the vehicle. 

Ina linear synchronous motor, the vehicle's electro- 
magnets interact with magnetic coils attached to the 
guideway to create a moving magnetic wave. This mag- 
netic wave propels the vehicle just as an ocean wave 
pushes a surfboard. The speed is proportional to the 
frequency of the moving magnetic wave. 

Linear measure. See Weights and measures (table: 
Length and distance). 

Linen is the yarn or cloth made from fibres of the flax 
plant. The fibres measure from 15 to 100 centimetres 
long and are chiefly from the woody part of the plant. 

Linen fabrics. Flax ranks among the strongest natural 
fibres. It is used in a variety of products that require 
high strength, including sewing thread, fish nets, fire 
hose, and mattress covers. However, flax is not as strong 
as such synthetic fibres as nylon and polyester, which 
are used today in many of these products, 

Linen has been a popular fabric for clothing. Linen 


A linear induction motor has a row of electromagnets that 
face a strip of nonmagnetic metal, called a reaction rail. The 
electromagnets create a moving magnetic field that produces 
another magnetic field in the reaction rail. One magnetic field 
pushes against the other and thus moves the vehicle along. 


feels cool because it conducts heat well and carries off 
the body's heat. Although linen is comfortable, it creases 
easily. Linen fabric can be treated with a resin to im- 
prove its crease resistance, but the fabric becomes less 
comfortable as a result. Linen fabric is used for table- 
cloths, napkins, dish towels, and handkerchiefs because 
it wears well and is highly absorbent. 

Preparing the fibres. Flax harvested in late summer 
produces the finest quality linen, The stalks are pulled, 
tied into bundles, and dried in the sun. They then pass 
through a coarse comb that removes the seeds, 

Next comes a process called retting, which is actually 
a kind of rotting. In dew retting, the stalks are spread on 
grass and kept moist for several weeks. The combined 
action of bacteria and moisture breaks down the tissue 
surrounding the flax fibres. The fibres can then be sepa- 
rated from the woody bark and straw of the stalk. In 
water retting, which is more common, the stalks are ret- 
ted in slow-moving rivers or bogs for one or two weeks. 
In another method of water retting, the stems are 
soaked in large tanks of warm water for four to eight 
days. Retting with chemicals is quicker than the other 
methods, but the chemicals used may weaken the flax fi- 
bres. 

After retting, the flax is dried. A machine then breaks 
the woody bark into small bits and separates out the fi- 
bres. Finally, the fibre is combed to produce long fibres 
called /ine and short, irregular fibres called tow. Line is 
most often woven into high-quality products such as 
fine tablecloths and very thin fabrics. The yarns spun 
from tow may be coarse and are generally used in dish 
cloths and other less expensive items. 

History. Flax has been used as a fibre for thousands 
of years. A shred of cloth apparently made from flax, dis- 
covered at Cayonu, southeastern Turkey, is estimated to 
be 10,000 years old. The ancient Egyptians grew flax 
along the Nile River about 7,000 years ago. They 
wrapped mummies in linen before placing them in 
tombs. Egyptian and Israelite priests wore linen cloth at 
religious ceremonies. The ancient Greeks wore linen 
clothing, and the Romans knew how to make linen s 
paper as well as linen cloth. Linen fabrics were fashion- 
able among the nobility during the Middle Ages. 
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beneath the track of the vehicle. The vehicle itself also carios 
strong magnets. The electromagnet creates a moving Wave 
magnetic force that pushes against the vehicle's magnets a 
moves the vehicle just as an ocean wave propels a su oara 


A linear synchronous motor has an electromagnet m 


During the 1600's, skilled Flemish and French workers 
helped develop linen spinning and weaving in northern 
Europe. Since that time, linen fabrics from France, Bel- 
gium, and Ireland have become internationally famous. 

In the second half of the 1700's, several machines in- 
vented in England revolutionized the linen industry. In 
1787, John Kendrew and Thomas Porthouse laid the 
foundation of machine spinning of flax. They built a mill 
at Darlington, in the county of Durham, Today, annual 
world fibre production amounts to about 714,000 metric 
tons. Russia accounts for nearly half of the world's pro- 
duction of flax fibre. 

See also Flax. 

Liner. See Ship. 

Lingonberry is a small fruit related to the cranberry. It 
grows wild in northern parts of the Northern Hemi- 
sphere. The lingonberry is known by many other names, 
including bog cranberry, cowberry, foxberry, lingon, lin- 
berry, lingberry, lingenberry, mountain cranberry, rock 
cranberry, and partridgeberry. 

The fruit of the lingonberry is glossy and bright red. 
Raw lingonberries taste bitter, so the fruit usually is 
cooked for use in jam and sauces. The cooked fruit has a 
spicy flavour. Lingonberry jams and sauces are espe- 
cially popular in the Scandinavian countries, as well as 
in parts of Canada and Russia. 


The lingonberry is related to the cranberry. 


Lingonberries grow on low evergreen shrubs, The 
plant's leaves are shiny and dark green on top and dark- 
spotted on the underside. The plant favours and grows 
best in a cool, mild climate. It is not widely cultivated. 


h Scientific classification. The lingonberry belongs to the 
ae family, Ericaceae. Its scientific name is Vaccinium vitis- 
a. 


Linguistics is the scientific study of language. Lin- 

pasts try to answer questions about language, such as 
ow languages change and where words come from. 
Linguists study both their own languages and languages 

they do not speak. 

' When linguists study a modern language, they ana- 
lyse the speech of one or more native speakers of that 
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language. They call such a person an informant. Many 
languages have no written form. Therefore, linguists 
must often use a set of symbols called a phonetic alpha- 
betto write down the speech sounds of an informant. 
Linguists also study dead languages to trace the devel- 
opment of modern ones. 

Linguists gather data, form theories and test them, 
and then establish facts about language. These experts 
believe they know extremely little about even the most 
familiar languages. They hope to record and study unfa- 
miliar tongues before such languages become extinct. 
There are two chief fields of linguistics, descriptive lin- 
guistics and comparative linguistics. 


Descriptive linguistics 


Descriptive linguistics studies the language of a sin- 
gle place and period. It is sometimes called synchronic 
linguistics. A linguist in this field tries to describe a lan- 
guage as it is acquired by the children of a community 
and used by the adults there. Such a study focuses on 
the ability of these people to speak and understand their 
language. 

Linguists realize that people often make errors when 
they speak. For example, a linguist studying English 
might record several uses of the sentence He did not go 
nowhere. But, some speakers know they should have 
said He did not go anywhere. Linguists use the term lin- 
guistic performance for what people actually say. 

Constructing a grammar. A descriptive linguist re- 
cords the words and sentences of informants. From this 
record, the linguist constructs a grammar, a description 
of the ability of people to use their native language. This 
ability is called /inguistic competence. The linguist often 
relies on the judgment of native speakers for help in 
constructing a grammar. 

All native speakers of any language can produce and 
understand sentences that they have never encountered 
before. The number of sentences in a language is infi- 
nite, and so no language could be described by listing 
these sentences. Instead, the linguist devises a grammar 
that explains, step by step, how to construct any form of 
sentence in the language. 

The grammar performs its function by telling how to 
build new sentences out of old ones. For example, the 
sentence The astronomer counted the stars could be 
substituted for /tin the sentence The queen believed it. 
This substitution would produce a new, more informa- 
tive sentence, The queen believed the astronomer 
counted the stars. 

A grammar may be used prescriptively as well as de- 
scriptively. Such a grammar attempts to tell people how 
they should use language. For example, the grammar 
might suggest using the sentence / do not have any 
money instead of / do not have no money. However, the 

rules of a grammar may not reflect the language as it is 
actually spoken. In addition, people often express their 
meaning well even if they follow different rules. 

The components of a grammar. The grammar of a 
language has three components: (1) the phonological 
component, (2) the semantic component, and (3) the syn- 

j onent. 
ETA, phonological component consists of rules that 
tell how to pronounce words and sentences. The pho- 


nology (sound system) of one language may differ 
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greatly from that of another. For example, Spanish pho- 
nology does not distinguish the pronunciation of the 
two English vowels in the words sheep and ship. On the 
other hand, the Thai language distinguishes the sound 
of the t's in steam and team, but English does not. 

The semantic component tells what sentences mean. 
It tells whether one sentence means the same thing as 
another and whether one sentence implies another. For 
example, The student managed to pass the test implies 
The student passed the test. However, the sentence The 
student tried to pass the test does not imply The student 
passed the test. 

The syntactic component shows the relationship be- 
tween the meaning of a sentence and the arrangement 
of the words in the sentence. It may show that two or 
more arrangements of words have a single meaning. For 
example, the two sentences The waitress gave the sand- 
wich to the tallest girl and The waitress gave the tallest 
girl the sandwich mean the same thing. Linguists say 
that such sentences paraphrase each other. 

The syntactic component may also show that a single 
arrangement of words has more than one meaning. For 
example, the sentence The farmer thought the chicken 
was too hot to eat has two possible meanings. Either the 
farmer thought that his dinner was too warm, or he 
thought that the chicken refused to eat because of the 
heat. A sentence that has more than one meaning is am- 
biguous. 


Comparative linguistics 

Comparative linguistics is the study of language as it 
varies from place to place, from speaker to speaker, and 
from one period to another. This field is sometimes 
called diachronic linguistics. 

Some comparative linguists attempt to formulate uni- 
versally valid statements about language structure and 
language change. This area of study is called linguistic 
typology. 

Comparative linguists would like to be able to state 
how language first developed and to describe the con- 
ditions that led to its invention. But written records are 
relatively recent because human beings have had sys- 
tems of word writing for only about 5,000 years. People 
have used spoken languages far longer. As far as lin- 
guists can tell, all cultures of today have equally com- 
plex languages. For these reasons, almost nothing is 
known about the origin of language. 

Comparative linguists use two chief procedures in 
their study of language. These procedures are called jn- 
ternal reconstruction and comparative reconstruction, 

Internal reconstruction involves using one stage in 
the development of a language to explain certain char- 
acteristics of an earlier stage. For example, a linguist 
may notice that the sound of e in the words keep and 

kept varies with the number of consonants that follow 
the vowel. The linguist may then hypothesize that the 
sound of e in the two words had been the same in ear- 
lier English. The linguist further hypothesizes that a 
sound change has altered the sound of the vowel in dif- 
ferent ways, depending on the number of consonants 
that follow. Such a change is called a sound shift The 
same relationship involving the sound of e occurs in 
many other words, including s/eep and slept and deep 
and depth. 


Comparative reconstruction is a procedure in 
which a linguist uses several similar languages to recon- 
struct a hypothetical language called a proto/anguage, 
The linguist assumes that the protolanguage was the an- 
cestor of the languages from which it is reconstructed, 

A linguist might note that some words which start 
with a certain letter in various languages start with a dif- 
ferent letter in English. For example, the English word fa- 
ther begins with an f. The Greek and Latin words for 
father—patér and pater—begin with a p. Likewise, the 
English word thaw begins with th, and the Greek and 
Latin versions of the word—fekein and tabere—begin 
with ¢. Similarly, the English word Aide begins with an 
h. The Greek and Latin words for hide begin with ak or 
k-like sound—kutos and cutis. 

The linguist could hypothesize that Greek and Latin 
contain the consonants of the protolanguage. So the ex 
pert concludes that English underwent a sound shift that 
systematically replaced some consonants with others. 
This sound shift characterizes the Germanic languages, 
which include English, German, and Dutch. 


Linguistics and other fields of study 


Many linguists study aspects of language that involve 
other fields. For example, anthropological linguists 
study the influences that language and other elements 
of culture exert on one another. Socio/inguists try to find 
out how language varies with differences in age, sex, 
and economic and social status. Psycholinguists seek 
regularities in the ways people acquire and use lan- 
guage. They also study diseases and injuries that affect 
the ability to use language. Mathematical linguists are 
interested in the relation between human languages and 
the artificial languages used in computer programming. 
Experts in applied linguistics attempt to use linguistic 
principles to improve the teaching of reading and for 
eign languages. 


History 


Comparative and historical research. For hun- 
dreds of years, people have been curious about various 
aspects of language. The comparativists began their 
studies during the late 1700s. At that time, British politi- 
cians and merchants who had lived in India introduce 
Sanskrit, the ancient language of India, to European 
scholars. These scholars found grammatical similarities 
among the Sanskrit, Greek, and Latin languages. They 
concluded that all three languages, and perhaps others 
as well came from a single earlier parent language. 

The term comparative grammar was first used by "! a 
German scholar Friedrich Schlegel in 1808. That concep! 
stimulated modern comparative and historical linguis: h 
tics. Among the first comparativists was German schola 
Jakob Grimm, one of the two brothers known for mer 
collection of fairy tales. Grimm proved that English, a 
man, Dutch, and Scandinavian languages were not on 
related to each other but to Sanskrit, Greek, and Latin 
well. Grimm recognized that certain consonants were 
regularly replaced by other consonants. This process 
was summarized in a relationship called Grimms Lavy 

During the 1800s, linguists identified languages 
that belonged to a family of languages called Indo- dia 
European—that is, languages located primarily in in 
and Europe. Linguists compared archaic words 01 


modern languages and analysed vowel changes and 
word endings. As a result, they established the origin of 
words that came from Balto-Slavic, Celtic, Germanic, 
Greek, Indo-Iranian, and Latin. Today, the Indo-European 
family has eight branches. They are Germanic, Romance, 
Balto-Slavic, Indo-tranian, Greek, Celtic, Albanian, and 
Armenian. 

During the 1800s, linguists also began a reconstruc- 
tion of an earlier language known as Proto-Indo- 
Furopean (PIE). No written record of it exists. By 1861, a 
German linguist named August Schleicher compiled a 
grammar of PIE. For many years, linguists and anthropol- 
ogists have searched for the origin of Proto-Indo- 
European. Since 1945, their research has linked speakers 
of Proto-Indo-European with a prehistoric culture that 
developed as early as 5000 B.C. in southeastern Europe, 
north of the Black Sea. The culture was named Kurgan, 
meaning barrow, from the practice of placing mounds 
of dirt over individual graves. 

Structuralism arose in the early 1900s. The structur- 
alists viewed languages as systems composed of pat- 
terns of sounds and words. They studied these patterns 
to learn about the structure of a language. They believed 
each language has a distinct structure that cannot be 
compared with that of any other language. A Swiss lin- 
guist named Ferdinand de Saussure became the first 
leader of the structuralists. 

The generative theory of language began during 
the 1950's with Noam Chomsky, an American linguist. 
Generative linguists believe a grammar of a language 
consists of certain rules for the construction of an infi- 
nite number of sentences. Generativists have shown that 
certain structuralist conceptions of grammar are inade- 
quate for the description of languages. 

_ According to generative linguists, grammatical de- 
vices called grammatical transformations relate sen- 
tences to one another. These transformations are neces- 
sary for a complete description of many sentences. This 
kind of rule had no role in structuralist theory. During 
the late 1970's, there was much disagreement among 
generative linguists as they worked to find basic and 
universal characteristics of languages. 

Related articles in World Book include: 


Anthropology (Linguistic an- Grimm 
thropology) Language 
Bloomfield, Leonard Phonetics 
Chomsky, Noam Sapir, Edward 
Etymology Semantics 
Grammar Syntax 


Link, Edwin Albert (1904-1981), an American inven- 
tor and businessman, developed the mechanical trainer, 
a machine on the ground that imitates aircraft flight. He 
built his first trainer in 1929, and received his first mili- 
tary order for six units in 1934. During World War Il 
(1939-1945), thousands of Link trainers taught American 
aviators to fly “blind” This ground training saved mil- 
lions of dollars by reducing the flying time required to 
train a pilot. Link's company also produced elaborate 
trainers used by the crews of jet aircraft. He was born at 
Huntington, Indiana. 

Linklater, Eric (1899-1974), a Scottish born writer, 
achieved wide popularity as an author of amusing satiri- 
cal novels, His works include Poet's Pub (1929), Private 
Angelo (1946), and Laxdale Hall (1951). Several of his nov- 
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els were made into films. Linklater also wrote biogra- 
phies, including Mary, Queen of Scots (1933), and an of- 
ficial war history, The Campaign in Italy (1951). The Man 
On My Back (1941) is his autobiography. Linklater was 
born at Dounby, in Orkney, Scotland, and educated at 
Aberdeen University. He was rector of Aberdeen Uni- 
versity from 1945 to 1948. 

Linnaea. See Twinflower. 

Linnaeus, Carolus (1707-1778), a Swedish naturalist 
and botanist, established the modern scientific method 
of naming plants and animals. In this system, each living 
thing has a name with two parts. The first part of the 
name is for the genus (group). The second part is for the 
species (kind). Linnaeus’ book Species Plantarum (1753) 
forms the basis for plant classification. The 10th edition 
of his Systema Naturae (1758) covers animal classifica- 
tion. See Classification, Scientific. 

Linnaeus was born Carl 
von Linné in Råshult, near 
Kristianstad, Sweden. His 
father, the parish curate, 
wanted him to study for 
the ministry. But the boy 
was so interested in plants 
that friends urged his par- 
ents to send him to medi- 
cal school. While in medi- 
cal school, Linnaeus 
supervised a small botani- 
cal garden and began an 
insect collection. He wrote 
careful descriptions of all 
the kinds of plants he 
knew, and these notes formed the basis for his books. 
He became famous as Carolus Linnaeus because he 
wrote his books in Latin. 

He spent five months in 1732 collecting plants in Lap- 
land. During this trip, he walked nearly 1,600 kilometres. 
Linnaeus then went to the Netherlands, where he re- 
ceived his medical degree. When he returned to Stock- 
holm to practise medicine, the Swedish government 
gave him a position. In 1742, Linnaeus became a profes- 
sor of botany at the University of Uppsala. 

Linnet is a small bird in the finch family. Linnets live in 
Europe, northern Africa, and western Asia. They are 
light tan and brown with darker patches on the back and 
shoulders. In spring and summer, the crown and breast 
of male linnets turn crim- 
son. Like other finches, lin- 
nets have a sturdy bill that 
is well adapted to holding 
and opening seeds. 

These birds inhabit 
thickets, shrubs, and the 
edges of forests during the 
spring and summer, when 
they nest. They flock to- 
gether in open country 
during the autumn and 
winter. Some linnets mi- 
grate to warmer regions 
for the winter. 

Linnets build cuplike 
nests of stalks and grasses. 


Carolus Linnaeus 


A male linnet feeds its hun- 
gry young. 


296 Linoleum 


They line the nests with feathers or fur. A nest usually is 
placed low in a shrub or tree growing in the open. Fe- 
male linnets lay from 4 to 6 spotted, pale-bluish eggs. In 
North America, the distantly related house finch is 
sometimes called a linnet. 

Scientific classification. The linnet belongs to the subfamily 
Carduelinae of the finch family, Fringillidae. It is Carduelis can- 
nabina. 

Linoleum is a smooth-surfaced floor covering made 
from linseed oil. It was the first smooth-surfaced floor 
covering to be manufactured on a large scale. Today, 
several kinds of flooring are made, and these new syn- 
thetic materials have replaced linoleum for most pur- 
poses. Such products are durable and easy to wash. 

How linoleum is made. A linoleum manufacturer 
first mixes purified linseed oil and oxygen in a tank. This 
process of oxidation changes the oil into a rubbery sub- 
stance. Heat and certain gums are added to strengthen 
the mixture. The resulting /ino/eum cement is then 
stored for several days to give it even greater tough- 
ness. After the cement has reached the desired strength, 
itis put into a mixer. There, pigments and such filler ma- 
terials as ground cork and wood flour are added, 

A machine ca/enders (presses) the substance until it is 
glossy, and applies it to a backing sheet of burlap or felt. 
The backed linoleum is then dried and hardened in an 
oven. After this stoving process, the product gets a coat- 
ing of lacquer or wax. 

Kinds of linoleum. There are two basic kinds of lino- 
leum: (1) moulded inlaid linoleum, made in designs of 
two or more colours; and (2) plain linoleum, made only 
in single colours. 

Moulded inlaid linoleum in elaborate designs ac- 
counts for most linoleum used today. A machine puts in- 
gredients of different colours through a series of sten- 
cils onto a backing sheet. The colours are pressed onto 
the backing sheet. The material is then ready for stoving. 

Plain linoleum. Manufacturers make linoleum ofa 


A Linotype, right, is a machine that produces metal type for 
printing. It casts the type in one-line units called slugs, above. 
Since the mid-1900's, the Linotype has been gradually replaced 
by photographic methods of typesetting. 


single colour by adding a colouring pigment along with 
the filler. Plain linoleum is called battleship linoleum be- 
cause it was once used extensively in warships, Today, it 
is used for linoleum-block printing (see Block Printing), 
It may be black, brown, grey, or green. 
Linoleum-block printing. See Block printing, 
Linotype is the brand name of a machine used to pro- 
duce metal type for printing. It is the best-known brand 
of /inecaster, a machine that forms a complete line of 
type at one time. Linotype typesetters were once used in 
the publication of nearly all newspapers and other 
printed material. However, photocomposition has al- 
most entirely replaced the Linotype. Photocomposition 
is a form of typesetting that involves the production of 
images of type characters on photosensitive film or 
paper (see Printing [Typesetting)). 

How the linotype works. The Linotype is operated 
by one person seated at a keyboard. Above the key- 
board is a slotted metal tray called a magazine. The mag- 
azine holds hundreds of tiny brass moulds that are in 
the shape of letters. These moulds, which are called 
mats or matrices, fit into the slots of the magazine that 
correspond to keys on the keyboard. When the operator 
presses a letter key, the magazine releases the corre- 
sponding matrix, which drops into place in a line, At the 
end of each word, the operator presses another key to 
insert a space band, an expandable metal wedge. After 
reaching the end of the line, the operator justifies the 
line. Justification involves extending the line to fill its in- 
tended length and driving the space bands between the 
words to create equal amounts of space between them. 

When the line is completed, the operator presses a 
key to send the line to be cast. Molten metal, usually 
lead, is forced into the matrices. As the metal cools, it 
hardens into a line of type with raised letters. This slug 
then drops into a tray called a ga//ey, while the empty 
matrices are carried back up to the magazine by a me- 
chanical arm. The matrices are automatically sorted and 


returned to their slots to be used again. After printing, 
the slugs are melted down and the metal reused. 
History. Ottmar Mergenthaler, a German-born inven- 
tor, demonstrated and patented the Linotype in the 
United States in 1884. The New York Tribune gave the Li- 
here its first major commercial use in 1886. In 1890, 
lergenthaler introduced an improved machine, called 
the Simplex Linotype, which became a worldwide suc- 
cess, Before Mergenthaler's invention, galleys were as- 
sembled and taken apart by hand, one letter at a time. 
Pe typesetters were used in nearly all typeset- 
b g work until the 1960's, when photocomposition 
egan to replace metal composition. However, in many 
parts of Africa, Asia, and South America, Linotype type- 
setters still are commonly used. 
See also Mergenthaler, Ottmar; Monotype; Printing; 
Teletypesetter. 
asend oil is an oil derived from the seeds of the flax 
torn i is a type of drying oil—thatis, it takes in oxygen 
thing e air to form a tough film that resists breaking, 
Hees and changes in the weather. Linseed oil is 
ies primarily in printing inks, paints, varnishes, lino- 
; m, and other industrial products. In addition, it is 
ometimes used as a protective treatment for concrete. 
iia seeds are made up of about 40 per cent oil and 
a per cent water and solid material. To obtain linseed 
Th workers grind the flax seeds into a meal and heat it. 
Pa Palis then either crushed by a hydraulic press or 
Th : ed with chemicals called solvents to extract the oil. 
tine oil is refined to remove impurities. Freshly extracted 
ii seed oil is dark brown, but the refined product is 
e t yellow. The remaining meal, which is high in pro- 
in, is used as feed for livestock. 
A Today, synthetic chemicals have replaced many of the 
Uses of seed oil, As a result, world production of the oil 
is declining. 
» See also Flax; Linoleum; Paint. 
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The Linotype sets type as 
metal characters, but today's 
typesetting machines set type 
as photographic images. The 
Linotron two units on the left) 
converts computer-generated 
images of type into optical im- 
ages, a line at a time, and 
processes them photographi- 


cally. 


Linstead, Sir Reginald Patrick (1902-1966), a Brit- 
ish chemist, made a study of organic chemicals and syn- 
thetic dyes. During World War II, he was associated 

with work on radar, In 1955, he became rector of the Im- 
perial College of Science and Technology, in London, 

He emphasized that science should be made more un- 
derstandable to the layman and that education should 

be broader in scope, aiming to give students a basic 
knowledge of both the sciences and the arts. 

Sir Patrick Linstead was born in London and was edu- 
cated at the City of London School and at the Imperial 
College of Science and Technology. He became Firth 
professor of chemistry at Sheffield University in 1938 
and in 1939 was appointed professor of organic chemis- 
try at Harvard University, in the United States. 

Lintel. See Architecture (table: Architectural terms 
[Post and lintel). 

Linton, Ralph (1893-1953), was an American anthro- 
pologist. He developed the concepts of status and role, 
which are used by many social scientists. 

According to Linton, a person’s status consists of a 
“collection of rights and duties.” Such status is either 
achieved by a person's own efforts, or given by society 
to an individual based on such traits as age, parentage, 
and sex. Linton believed a person's status shapes his or 
her role—that is, the way the person functions in society. 
Linton also showed how a person's role affects his or 
her personality. He helped develop the view that each 
culture produces a particular basic personality type. 

Linton was born in Philadelphia. While earning a Ph.D. 
degree at Harvard University, he researched the archae- 
ology of Polynesia. From 1925 to 1927, he lived in Mada- 
gascar and studied the culture there. He later taught at 
the University of Wisconsin and at Columbia and Yale 
universities. Linton’s books include The Study of Man 
(1936) and The Cultural Background of | Personality (1945). 


Lion, in astrology. See Leo. 
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A pride of lions moves across an open, grassy plain in Africa. 


Lion is a big, powerful cat. It is probably the most fa- 
mous member of the cat family. People are frightened 
by the lion's thundering roar and impressed by its 
strength and royal appearance. The lion is called the 
“king of beasts,” and is a well-known symbol of both 
beauty and power. 

Lions can live in cool climates and in the intense heat 
of semidesert areas, They do not like to live in thick for- 
ests. Most of them live in woodlands, grassy plains, and 
areas with thorny scrub trees, Lions live where they find 
a supply of food—such as deer, antelope, zebra, and 
other hoofed animals—and where they have a place to 
drink. 

In ancient times, lions lived in Europe, the Middle 
East, India, and much of Africa. But human beings have 
killed thousands of lions as People settled in new areas. 
As a result, there are no more lions left in the Middle 
East and northern Africa. Only about 200 lions still live in 
Asia—all in the Gir Forest in India. Lions still live in the 
eastern part of central Africa and in southern Africa. But 
most live in national parks and areas called reserves, 
where the animals are protected from hunters. 

Hundreds of lions also live in Captivity in zoos 
throughout the world. And trained lions are popular 

performers in circuses, 


The body of a lion 


The lion and tiger are the largest members of the cat 
family. Lions are built for strength, not speed. A male 
lion usually weighs from 160 to 180 kilograms, but some 


weigh up to 230 kilograms. Most males are about 3 me- 
tres long from the nose to the end of the tail. They are 
about 1 metre tall at the shoulder. Lionesses (females) 
are smaller than males. They weigh only 110 to 140 kilo- 
grams and are about 30 centimetres shorter. A E 
Male lions are the only cats with manes. This colita 
long, thick hair covers the head, except the face, an He 
neck down to the shoulders and chest. The mane make 
the male look even bigger and stronger than he is. It P 
also protects him during fights. The long, thick MDa 
ens the blows of his foes. Young males have a little ve 
around their heads when they are about a year old. m 
mane is not fully grown until the animal is about 5 TA 
old. Manes may be blond, brown, or black. Most a 
mixture of these colours, They darken as the lion gro : 
The lion's coat is ideal for hiding. It is a brownish he 
low, the same colour as dead grass. Only the back 0 


Facts in brief 


Names: Male, lion; female, lioness; young, cub; group. pride. 
Gestation period: About 34 months. 
Number in litter: 1 to 6, usually 2 or 3. id 15 to 20 
Length of life: 20 to 25 years, in captivity; in the wild, 
ears. 
Where found: Africa south of the Sahara; the Gir Forest of 
India. Mam: 
Scientific classification: The lion belongs to the class itis Par 
malia, order Carnivora, and to the cat family, Felidae. 
ther leo. The Asiatic lion is P. 1 persica. 


ears and the tuft of hair at the end of the tail are black. 
Cubs (young lions) have spots on their coats. 

The shoulders and forelegs of the lion are tremen- 
dously muscular. They give the lion the strength to 
clutch its prey and pull it to the ground. Each big, heavy 
paw is armed with curved claws that hook and hold the 
prey. When not in use, each claw withdraws into a 
sheath in the paw so the claws stay sharp. 

The lion has 30 teeth. The four large canine (pointed) 
teeth are used to hold the prey, kill it, and to tear the 
meat. Four cheek teeth called the carnassial teeth are for 
cutting through tough skin and the tendons that join 
muscles to bone. There are no teeth suitable for chew- 
ing. The lion swallows food in chunks. 


The skeleton of a lion 


Hind feet 


Sle voi SG 
see hi 


A lion's long, sharp teeth and huge paws are fearsome — 
re pons lhe lion can disable or kill some prey with one swipe, 
en use its pointed teeth to tear the prey apart. 
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There are several subspecies of lions. The Asiatic lion 
has a thicker coat and a more pronounced fringe of hair 
on its belly than the African lion. The tassel at the end of 
its tail is larger and its mane is smaller. 


The life of a lion 


The lion is the most companionable of all cats. A 
pride (group) may include from 10 to 20 lions, or as 
many as 35. Each pride has from one to five adult males, 
several lionesses, and cubs. The members of the pride 
may not always be together. Some of the lions may hunt 
in one place, a few in another. But when they are re- 
united, they greet each other by rubbing cheeks. 

Life within the pride is peaceful. Lions usually spend 
about 20 hours a day sleeping or resting. Cubs chase 
each other and wrestle as they practise some of the 
skills they will need in their adult life. A lioness some- 
times twitches her tail while one of her cubs tries to 
catch the tuft of hair at the end of the tail. Hungry cubs 
nurse on any lioness that has milk, not just their own 
mothers. 

Lions usually walk about 8 kilometres in a day. If they 
have had a big meal, they may rest for 24 hours. But if 
they are hungry, they may travel as far as 24 kilometres 
in search of food. 

Habits. Each pride stays in a specific territory (area). 
The territory has food and water for the lions. Where 
prey is plentiful, the territory may cover about 40 square 
kilometres. Where prey is scarce, it may be 260 square 
kilometres. 

Lions do not allow strange animals to hunt in their 
territory. They warn intruders to stay away by roaring or 
by squirting a mixture of scent and urine on bushes. The 
strangers then know that the territory is occupied. If 
they ignore the warnings, they may be killed. 

Pride members stay together like a family for years, 
but changes occur from time to time. All male cubs are 
chased from the territory by their fathers when they are 
between 2 and 3 years old, These young males then 
wander until they are fully grown. Then they may chal- 
lenge some pride males. If they win, they can take over 
the territory and the lionesses it contains. When lions 
take over a pride, they usually kill some of the existing 
cubs that have been sired (fathered) by the defeated 
dominant males. Lions in captivity die of old age at 
about 20 to 25 years. 

Cubs. A lioness becomes an adult and mates with the 
pride males when she is from 3 to 4 years old. About 34 
months later, her cubs are born ina thicket. The cubs 
are blind and helpless at birth, and weigh about 1.5 kilo- 
ach. Lions do not have permanent dens. From 
ime, the mother moves her cubs from one hid- 
ing place to ‘another. She carries them in her mouth, one 
at a time. Hyenas, leopards, and even other lions may kill 
cubs while the mother is away hunting. Lions also have 


mated with tigers in captivity. Their offspring may be 


called a tiglon, a tigon, or a liger. 
At first, the cubs live on milk. When they are about 1} 
months old, the mother leads them to an animal she has 


killed for their first meal of meat. The lioness usually 


does not have another litter until her cubs are 18 to 24 
months old, old enough to hunt for themselves. Occa- 


grams €: 
time to ti 
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Lions like to rest in a cool, shady spot. The lionesses care for their cubs, above. Many male 
lions like to stretch out in the branches of a tree for a quiet nap, right. Females do most of the 


hunting, Males keep the pride’s territory safe from intruders. 


sionally, a mother abandons her cubs. When food is 
scarce, the mother eats and lets the cubs starve. About 
half the cubs survive. 


How a lion hunts 


Lions have to kill to live. They prefer large prey— 
zebra, various kinds of antelope, buffalo, and warthog. 
But they will also eat fish, turtles, guinea fowl—anything 
they can catch. They eat animals that have died from dis- 
ease, and even take prey from the cheetah, 

The lion lives a life of feast or famine. It may not be 
able to catch an animal for perhaps a week. But it usually 
catches something to eat every three or four days. Then 
the lion stuffs itself. A male lion can eat 35 kilograms of 


Where lions live 


The yellow areas in the map, below, show the parts of the world 
in which lions are found. Most lions live in the African plains. 


meat in one meal. After killing an animal, the lion often 
drags it to a shady spot. One lion can drag a 270- 
kilogram zebra, something that six people would find 
difficult to do. All members of the pride eat together, 
with much growling and snarling as each animal tries to 
get the "lion's share” of the meat. A 
Catching a large animal is not easy for the lion. Most 
of the animals it likes to eat can run faster than the lion, 
which has a top speed of about 55 kilometres per hour. 
The lion must surprise its prey by stalking. Moving 
slowly, its body close to the ground, the lion creeps 
closer. When it is about 15 metres away, it rushes ei 
ward, grabs the rump, side, or head of the animal, an 
pulls it to the ground. Then it usually seizes the preys 
throat in its mouth and strangles it. - 
Lions often hunt at night because they can supiti 
their prey more easily in the dark. Nature has og 
the lion well for this task. Its gold-coloured eyes can si 
in the dark, and the lion has excellent senses of heata 
and smell. Sometimes several lions hunt together. Whi 
several hide, others circle the prey and chase it towar! 
the waiting lions that are crouched in the high grann 
The male lions in the pride ordinarily let the lionesse 
do the hunting. But they kill for themselves when they 
find prey. Cubs learn to hunt by watching the adults. 


Lions and people 


Hunting lions. Whenever lions and people E the 
into contact, the lion always loses. People have p Br 
lions in most of Asia and much of Africa. Lions kill ¢ 


herd of zebras. Then she suddenly leaps out, pulls her prey to the g 
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Ali s; 
oness stalks her prey. Partially hidden in tall grass, centre foreground, she creeps close to a 


round, and kills it. After making 


the kil 
e kill, she drags the dead zebra to cover, right, where the whole pride will feast on it. 


en other livestock for food. And on rare occa- 
th ey kill people. So people killed lions to protect 
peeves and their property. 
of hae people have also hunted lions as a way 
pharaoh ag Courage; In about 1375 B.C, the Egyptian 
on a a er) Amenhotep Ill hunted lions with bow 
Danny m rom a chariot. He killed 102 in this manner. 
re Nee Sayer Crusade, Saint Louis and his follow- 
plate ions on horseback and shot them with 
aiken nv Until recent times, the warriors of the Masai 
the A ast Africa hunted lions on foot. 
eee peat lion is an endangered species. The only 
India's an that remain in their natural habitat live in 
hare hed orest sanctuary. But the people who live 
ting sey destroyed much of the lions’ habitat by cut- 
ural pre n trees for fuel and timber. Deer and other nat- 
killed d y are scarce in many areas, and so the lions have 
madet aes animals, such as cattle, for food. This has 
Wea lops unpopular with farmers in the area. 
Recah n lions have a much better chance for survival. 
raped many reserves where lions may not be shot. 
ener mi still allowed to kill lions in certain areas, but 
father R ave a special license. Most people would 
Theil jotograph lions than shoot them now. 
attacks ion tries to avoid contacts with people. It rarely 
anple people unless it is tormented or injured. For ex- 
Gir Ere; person can be within 12 metres of lions in the 
talee st without danger. People there seldom harm 
Koum s. But when provoked, and particularly when 
nded, the lion is a terrible foe. 


Training lions. Lions have been kept in captivity for 
centuries. Pharaoh Ramses Il took a tame lion into battle 
as a mascot. The Roman Elagabalus rode in a chariot that 
was pulled by lions. 

Trained lions have always been a favourite attraction 
in circuses and menageries (collections of wild animals). 
Lions can be trained to do tricks. The fact that lions look 
ferocious makes them spectacular show animals. 

Training usually begins when a lion is about 2 years 
old. As long as the trainer is not careless, does not treat 
the lion cruelly, and remembers it is never completely 
tame, the trainer is safe. But lions always are liable to at- 
tack, and have mauled and even killed trainers. 

In the past, lions were frequently caught in the wild 
and taken to zoos and circuses. They were trapped in 
nets or in pits dug in the ground. Sometimes cubs were 
taken from their mothers. Now, enough lions are born in 
captivity to fill zoo and circus needs, Some lionesses in 
ny as three litters in one year. 


zoos have as mal 
Lion cubs can be tamed easily. While they are small, 


they make delightful pets. Once they grow up, they are 
so big, strong, and potentially dangerous that they can- 
not be kept in the home. 

See also Animal (Animals of the grasslands (picture). 
Lions Clubs, International Association of, usu- 
ally called Lions Clubs International, ranks as the world's 
largest service club organization. It has over 37,000 
clubs and more than 1.35 million club members in about 
150 countries and territories. Lions Clubs are associa- 
tions of business and professional men and women who 


302 Lip 


seek to recognize and 
meet the needs of their 
communities. Club activi- 
ties include sight conserva- 
tion and work for the blind; 
hearing conservation and 
work for the deaf; citizen- 
ship, educational, health, 
and social services; and 
work for international co- 
Operation and understand- 
ing, including international 
youth camp and youth ex- 
change programmes, 
Some Lions Clubs sponsor Leo Clubs for young adults. 
The Lions Clubs International Foundation raises funds to 
aid disaster victims and provides vocational training for 
the handicapped and the poor. 

The association was founded in Chicago in 1917. It 
publishes The Lion Magazine in English and 18 other 
languages. The organization holds an international con- 
vention each year. 

Lip. See Mouth. 

Lip reading is the technique by which one person un- 
derstands the speech of another without hearing any 
sound. A person does this by watching another person's 
mouth to see the shape it makes as each word is pro- 
nounced, Lip reading is used by people who are deaf or 
hard-of-hearing, 

Lip reading was used in the 1500's by the earliest 
teachers of the deaf. In 1778, Samuel Heinicke helped 
establish lip reading as a part of the German system of 
teaching the deaf. In 1843, the American educator Hor- 
ace Mann observed methods of lip reading used in Ger- 
many, and urged that these techniques be adopted in 
the United States, 

Itis not easy to become a skilled lip-reader. A deaf 
Person must practise constantly. One of the difficulties 
is that the lips move rapidly, even during an ordinary 
conversation. It is necessary for the person talking to co- 
Operate by keeping the head still and speaking clearly 
and not too quickly. Some imagination is necessary to 
reconstruct words that have invisible Jetters—that is, let- 
ters that do not involve a distinctive movement of the 
lips or tongue. Certain words, such as nine and died, 
cause confusion, because they appear as the same word 
on the lips. Other words, such as under and easy, cause 
trouble because they require little or no motion of the 
lips. If such difficulties are overcome, deaf people can 
communicate with others effectively and without the 
use of sign language. 

Lipase. See Enzyme (picture; Enzymes); Stomach (The 

stomach's work), 

Lipchitz, Jacques (1891-1973), was a Russian-born 
sculptor whose work represents many of the major 
movements in modern sculpture. He studied sculpture 
in Paris, and his early work shows the influence of 
French sculptor Auguste Rodin, Lipchitz met Pablo Pi- 
casso and, beginning in 1913, his sculpture reflects the 
style of cubism, with its many overlapping, interacting 
planes. 

His forms gradually became more flexible, and he 

began creating what he called transparent sculpture. 
This style emphasized form distorted by movement and 
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external and internal forces that seem to be Pulling in 
opposite directions. 

By the 1930's, Lipchitz had abandoned cubism, He 
turned to expressionism and surrealism, with its empha- 
sis on the subconscious. More violent, sometimes 
mythological themes replaced the cubist symbols in his 
work. 

Lipchitz was born in what is now Lithuania. He stud- 
ied and worked in Paris from 1909 to 1941, then moved 
to the United States to escape the Nazis. He became a 
U.S. citizen in 1957. 


Lipchitz’ Rape of Europa Win bronze illustrates the sculptors 
powerful and dramatic treatment of mythological subjects. 


See also Sculpture (Modern international). 
Lipid is one of a large group of oily or fatty substances 
essential for good health. Lipids, carbohydrates, and 
proteins are the classes of compounds in all living 3 
things. Animal fats and plant oils are lipids. So are ani- 
mal sex hormones and vitamins A, D, E, and K. Egg yolks, 
liver, and embryos of grains and other cereals are foods 
rich in lipids. : d 
Importance of lipids. Lipids are vital to animals a 
plants in many ways. They are a concentrated source 0 
food energy and yield about twice as many calories 
an equal weight of protein or carbohydrate. Many kinds 
of organisms store food in lipid form. For example, m 
seeds of many plants contain lipids as food reserves for 
their embryos. The bone marrow, tissues beneath the 
skin and in the intestines, and tissue surrounding body 
organs in animals consist mostly of stored lipids. 
Certain lipids form an essential part of the mem- ilar 
branes that enclose and protect every living cell. pe 
membranes surround all bodies within the cell, so o A 
each cell body can do its job without unwanted inte! a 
ence from other cell bodies. Lipids repel water, butt y 
are valuable so/vents (dissolving substances) for vita- 
mins A, D, E, and K, which do not dissolve in water. iA 
Kinds of lipids. Lipids are classified as simple lipi 
or complex lipids, according to their structure. aan 
Simple lipids contain only carbon, hydrogen, an h 
ygen. They consist of an alcohol in combination wit! í 
certain organic acids containing a variable numbers 
carbon atoms. A molecule of trig/yceride (fat), the ae 
common type of simple lipid, contains one molecule 


analcohol called glycerol and three molecules of fatty 
acid la kind of organic acid). Fats include butter, lard (pig 
fat), tallow (beef or mutton fat), blubber (whale fat), cas- 
tor oil, coconut oil, and olive oil. Waxes, another com- 
mon group of simple lipids, contain an alcohol mole- 
cule that is larger than the glycerol molecule. For more 
details, see Fat; Oil (Fixed oils); Vegetable oil; Wax. 

Complex lipids have a more complicated structure 
than simple lipids. They include phospholipids (lipids 
that contain phosphorus), steroids (lipids made up of 
four rings of carbon atoms joined together), and other 
compounds such as glycolipids (lipids with one or more 
sugar molecules), fat-so/ub/e vitamins (vitamins A, D, E 
and K), and terpenes (yellow pigments like carotene). ý 

Phospholipids are found in all bacteria, and in the 
cells of all plants and animals. They are most plentiful in 
sperm, eggs, embryos, and brain cells. A molecule of 
phospholipid contains a molecule of glycerol, a phos- 
phate ion, and two molecules of fatty acid. Most phos- 
pholipids also contain a compound with nitrogen in it. 
Some contain inositol, a substance found in vitamin B 
complex. 

Steroids make up an important part of living things. 
Many animal hormones, including the sex hormones 
and those produced by the cortex (outer part) of the 
adrenal glands, are steroids. Cholesterol, a substance 
found in the membranes of animal cells, is a steroid. 
Yeasts and other fungi and the seeds of higher plants 
also contain steroids. 
Lipizzan. See Horse (Saddle horses). 
Lippershey, Hans. See Telescope. 
Lippi, Filippino (14577-1504), was an important 
poner of the Italian Renaissance. His father and first 
i cl er, Filippo Lippi, also was a noted painter. How- 
ever, Filippino learned much of his style from Italian art- 
ist Sandro Botticelli. 
eli was born in Prato. He achieved early success in 
at that brought him a number of major commis- 
ne i 1488, Lippi went to Rome, where he decorated 
os pe with scenes from the life of Saint Thomas Aqui- 

s. In Rome, he developed an interest in Roman art that 
was reflected in his late works. 
epr retuned to Florence by 1493 and from 1500 to 
ne raed his most important late works, scenes from 
fein es of Saint Philip and Saint John. These paintings 
F re complex compositions, restless figures, and ex- 
i gerated and unusual lighting and backgrounds. 
ne s work influenced a group of Italian painters of the 
i s known as mannerists. 
aah Filippo (1406?-1469), was a leading painter of 
rk alian Renaissance. He painted religious subjects on 
in arenes and in frescoes (paintings on damp plaster) 
fies towns in Italy. His earlier works show the in- 
a ce of the Renaissance painters Masaccio and Fra 

i ico in their rich colours, deep shadows, and three- 
more aral figures. His later paintings are brighter and 
en ecorative and place greater emphasis on line. His 
fiet ambitious and best-known works are a series of 
ma oes (1452-1464) in the Cathedral of Prato that depict 
th es from the lives of Saint Stephen and Saint John 

e Baptist. 
sone was born in Florence. He became a monk and is 
e etimes called Fra (Brother) Filippo Lippi. Lippi 

oped with a nun in 1456. In about 1457, they had a son, 
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Tempera and gold painting on wood imid:14005]; Metropolitan 


Museum of Art New York 
The Madonna and Child by Fra Filippo Lippi has a warm 
human quality for which the great Italian painter was famous. 
Lippi's son, Filippino, was also a celebrated artist. 


Filippino, who also became a noted Renaissance 
painter. The couple were later released from their reli- 
gious vows and married. 

Lippmann, Walter (1889-1974), was an American 
journalist who won worldwide fame as a political writer 
and philosopher. He became known for his clear, 
thoughtful writing. 

In his writings, Lippmann exp! 
lized society could exist only if people govern t 
duct by reason instead of impulse. 

From 1931 to 1967, Lippmann wrote a column called 
"Today and Tomorrow’ for the New York Herald Trib- 
une. It eventually was printed in more than 200 newspa- 
pers. Lippmann won the 1962 Pulitzer Prize for interna- 
tional reporting and a special Pulitzer citation in 1958 for 
his commentary on national and international affairs. 

Lippmann was born in New York City and graduated 


from Harvard University in 1910. 
Lippold, Richard (1915- —_), isan American sculp- 
tor. He creates complicated airy suspensions that seem 
to capture space and rays of light in thin gold wires that 
are sometimes enamelled. An example of his delicate 
abstract and geometric work is Variation Number 7: Full 
Moon. It appears in the Sculpture article. 

in Milwaukee and studied indus- 


Lippold was born 
trial design at the University of Chicago and the Art Insti- 


tute of Chicago. Many of Lippold’s sculptures have been 
created specifically for public buildings, including that 
of the foyer of Avery Fisher Hall in Lincoln Center in 


New York City. 


ressed the view that civi- 
heir con- 
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Lipton, Sir Thomas 
Johnstone (1850-1931), 
founded a worldwide 
chain of grocery shops. He 
also controlled many meat 
processing plants; coffee, 
tea, and cocoa plantations; 
and food-processing facto- 
ries. Lipton was born in 
Glasgow of Irish parents 
and began work as an er- 
rand boy. In 1865, he emi- 
grated to the United States. 
He returned to Glasgow in 
1871 and opened a gro- 
cer's shop. Lipton rapidly expanded his business into a 
chain of such shops, with interests in Ceylon (now Sri 
Lanka) and other countries. 

Between 1899 and 1930, Lipton made five unsuccess- 
ful attempts to win the America’s Cup, a yachting trophy, 
for Britain. On each occasion, his yacht was named 
Shamrock. Lipton was knighted in 1898 and made a bar- 
onet in 1902, 

Liquefaction. See Coal (Coal research). 

Liquefied petroleum gas. See Gas (Gas in the 
home). 

Liqueur. See Alcoholic beverage (Liqueurs). 

Liquid is one of the three states in which matter exists. 
The other two states are gaseous and solid, A liquid is 
similar to a gas because its molecules are not fixed to 
each other in any particular way, and a liquid can fit the 
shape of any container in which it is put. It is unlike a 
gas and similar to a solid because it has a definite vol- 
ume, and its molecules are only slightly compressible. A 
liquid always seeks its own level. Ifa liquid is put ina 
container with several arms, it will rise to the same level 
in all the arms, 

The surface of a liquid has a tension caused by molec- 
ular action, and acts like a skin. This is called surface 
tension, Because of surface tension, a greased needle 
will rest on the surface of water without sinking. 

The molecules of a liquid often have.a greater attrac- 
tion for other substances than they have for each other, 
For this reason, they will rise in narrow tubes above 
their own level. This action is called capillarity. Plants 
draw water by capillary action. 

If liquids are heated beyond a certain point, they 
change into gas. Water changes into steam. If liquids are 
cooled below a certain point, they change into solids. 
Water freezes into ice. Different liquids have different 
freezing and boiling points, Substances which are nor- 
mally gases can be cooled and compressed into a liquid 
state. Some substances which are normally solid can be 

heated until they turn into a liquid. For added informa- 
tion on liquids, see the articles on the other two states 
of matter, Gas and Solid, and the article on Water. 

Related articles in World Book include: 
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Boiling point Freezing point Molecule Surface ten- 
Capillarity Hydraulics Osmosis sion 
Density Liquid air Siphon Vapour 
Diffusion Matter Solution Viscosity 
Distillation Melting point 


Liquid air is a product made by greatly reducing the 
temperature of air until it turns into a fluid. Air becomes 


liquid at about —190° C. Liquid air is so cold that it boils 
when poured over ice, which is almost 200° C hotter. 
The liquid is bluish and looks like water. Liquid air, like 
the air we breathe, consists of about 78 per cent nitro- 
gen, 21 per cent oxygen, and 1 per cent argon. 

Scientists use liquid air in cryogenics, the study of 
temperatures —100° C and lower (see Cryogenics), liq 
uid air is considered a cryogenic fluid because of its ey- 
tremely low temperature. It is a primary source of liquid 
forms of nitrogen, oxygen, and other gases. Scientists 
use liquid nitrogen in biology, chemistry, and physics 
research. It is also used in refrigerating and processing 
food. Liquid oxygen is used in compact, high-energy 
fuels for rocket engines that power spacecraft. 

Properties. Liquid air affects different substances in 
a variety of ways. For example, liquid mercury becomes 
as hard as steel when liquid air is poured over it. A ten- 
nis ball that has been dipped in liquid air will shatter 
when bounced. A lead bell, which normally makes a dull 
sound, will temporarily produce a clear tone after being 
exposed to liquid air. 

Scientists use liquid air to study the effects of ex- 
tremely low temperatures on the strength of certain 
substances. Such materials as iron and plastics tempo- 
rarily become brittle after being dipped into liquid air. 
However, copper and brass become tougher upon im- 
mersion in the fluid. Exposure to liquid air also makes 
metals better conductors of electricity and increases the 
strength of certain types of magnets. r 

Scientists measure the temperature of liquid air with 
special thermometers because mercury and alcohol 
thermometers cannot be used. Mercury and alcohol 
freeze at temperatures much higher than that of liquid 
air. The most accurate and widely used thermometer 
that measures the temperature of liquid air is the plati- 
num resistance thermometer. It measures temperature 
by determining its effect on the electrical resistance of 
platinum. Platinum becomes a better or poorer conduc- 
tor of electricity as its temperature changes. Another 
kind of special thermometer, the constant-volume gs 
thermometer, measures the effect of temperature on the 
pressure of a gas kept at a certain volume. Such gases as 
helium or neon are used to measure the temperature 0! 
liquid air because they turn into liquid at lower temper- 
atures than air does. - 

Nitrogen and oxygen, the two major parts of air, can 
be separated and used in their liquid form by distilling 
liquid air. When liquid air is heated, the nitrogen turns 
into a gas before the oxygen does because the boiling 
point of nitrogen is lower. After the nitrogen has bese 
removed, the remaining substance consists mostly i 
liquid oxygen. The high oxygen content of the undist ra 
led liquid could cause an explosion if a flammable ma 
rial came in contact with it. ‘cuidate 

Making liquid air. The process of making liqui j S 
is based on the fact that compressed air becomes Be 
when it expands. This cooling effect was described 5: 
detail in 1853 by two British physicists, James Fresca 
Joule and William Thomson, and it later became me i, 
as the Joule-Thomson effect. In 1877, Louis-Paul Caille 
a French physicist, liquefied air for the first time. 

In 1895, the German chemist Carl von Linde inve 
a commercial process for liquid air production a 
On the Joule-Thomson effect. Linde’s method is still u 


nted 


Expansion. 


Air Heat 


compressor exchanger 


today but with many improvements. Compressors raise 
the air pressure in a chamber to about 210 kilograms 
per square centimetre. Compression heats the air, and 
so water jackets on the compressor, plus a device called 
aheat exchanger, are used to lower the compressed 

airs temperature before it is liquefied. 

Air can be liquefied in one of two ways. In one 
method, called /ou/e-Thomson expansion, the com- 
pressed air flows through a series of throttling valves 
into increasingly larger chambers. The pressure and 
temperature of the air decreases in each chamber as the 
air expands. In the final chamber, some of the air has be- 
come cold enough to condense into liquid. The cold 
vapour from this chamber is circulated around the other 
chambers to help cool the air that is still going through 
the liquefying process. 

In 1902, Georges Claude, a French engineer, devel- 
oped the second method of liquefying air. It resembles 
Joule-Thomson expansion but is more efficient because 
itmakes use of work done by expanding air. In the 
Claude method, air enters a chamber and pushes a pis- 
ton as it expands. As the piston moves, the volume of 
the chamber increases, which causes the chamber's air 
Pressure and temperature to decrease. The air is sent 
through a series of these piston-equipped chambers, 
called expansion engines, until it becomes liquid. 

_ Special containers called Dewar flasks protect liquid 
air from heat and evaporation. A Dewar flask is a bottle 
made of two layers of glass, with space between the lay- 
ers to insulate the contents. The flask may be coated 
Hat silver to reflect heat. Large quantities of liquid air 
ut industrial use are stored in huge insulated tanks. 
mia crystal is a substance that has the properties 
q oth a liquid and a crystal. Like a liquid, it can flow. 

owever, like a crystal, its molecules are partially lined 
R An electric field or changes in temperature can dis- 

Upt the alignment of the molecules and make the liquid 
crystal become murky or change colour. This property 
Gives liquid crystals a practical use in the displays on 
caular, computers, watches, and dashboards of 

, To create the numbers and letters that appear in the 
pee small electric voltages are set up across a liq- 

id crystal. When the voltage is turned off, the liquid 
crystal is clear and cannot be seen. But when the voltage 
is turned on, the liquid crystal becomes milky enough to 


Expansion valve: 


Liquidambar 305 


Most liquid air is manufac- 
tured by the Claude process. 
In this process, an air com- 
pressor increases the air pres- 
sure. The air, heated by com- 
pression, is cooled slightly in 
the heat exchanger. The air 
then enters expansion en- 
gines, which greatly reduce 
its temperature. Some of the 
air liquefies as it flows 
through the expansion valve. 


Liquefied air- 


be seen. Its molecules then cause some of the light that 
strikes the liquid crystal to scatter. In a calculator, elec- 
tronic impulses control which portions of the display 
become milky so that those portions form the shape of a 
number or letter. 

Certain liquid crystals can be used to measure tem- 
perature or to detect hot or cold spots on a surface. This 
type of liquid crystal scatters certain colours of light be- 
cause of the special way its molecules line up. The tem- 
perature of the surface ‘determines which colour is scat- 


tered. 
See also Watch (Electronic watches). 


man’s hand, /eft, show areas of dif- 
s as different colours. Blue is the warmest 
and red coolest. The colour change to green, 
e temperature of the hand has dropped. 


s painted ona 


ferent temperature: 
area, green cooler, 
right, indicates that th 


Liquid fire. See Flame thrower. 
Liquid measure. See Weights and measures; Barrel 


(pictures). 

Liquid oxygen. See Oxygen (Other uses). 
Liquidambar is the name of four species of decidu- 
ous trees with maplelike leaves that turn bright colours 
in the autumn. Liquidambars are found in Asia and 
North America. They are grown for their red-coloured 
timber, as ornamental trees, and for the aromatic resin 
known as balsam that is used in medicines, and as a 
scent in soaps and related products. 
ification. Liquidambars 
Liquidambar. 


belong to the family 


jc classi 
Hamamelidaceae, genus 
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The liquorice plant has 
blue flowers and glossy 
leaves. The roots of the 
plant, right, are used in 
making liquorice flavour- 
ing. 


Liquorice is a herb that contains both a valuable fla- 
vouring and compounds of medicinal value, Its flavour- 
ing comes from the herb’s long, sweet roots and rhi- 
Zomes (root stems). The roots and rhizomes contain a 
compound, called g/ycyrrhizin, which is about 50 times 
as sweet as sugar. Liquorice is a perennia/—that is, it 
lives for more than one growing season. 

Liquorice is a native of southern Europe and parts of 
Asia. The plant grows to about 1.4 metres tall and has 
dark green leaves. It may be grown from seeds or from 
cuttings of rhizomes or sto/ons (stems that grow along 
the ground and take root). 

Liquorice extracts are used to flavour tobaccos, ci- 
gars, cigarettes, sweets, soft drinks, and alcoholic bever- 
ages. Liquorice extract has traditionally been used to fla- 
vour medicines. The root fibres remaining after the 
liquorice is extracted are used in making a fire-fighting 
foam, insulation board, and other products. 

Scientific classification. Liquorice is a member of the pea 
family, Leguminosae (Fabaceae). The liquorice plant most valu- 
able commercially is Glycyrrhiza glabra. 

Lira is a unit of money in Italy and Turkey. The word 
comes from the Latin term /ibra, meaning pound. For 
the value of the lira, see Money (table: Exchange rates). 


The 100-lra Italian coin is shown above. 


Lisbon (pop. 817,627; met. area pop. 2,062,200) is the 
capital and largest city of Portugal. About a fifth of the 
nation’s people live in the Lisbon area. The name of the 
city in Portuguese is Lisboa. Lisbon lies at the estuary 
(mouth) of the Tagus River. The estuary empties into the 
Atlantic Ocean about 16 kilometres west of the Centre of 
the city (see Portugal [political map)). Lisbon is a major 
port and the political, economic, and cultural Centre of 
Portugal. 

The city covers 84 square kilometres. It overlooks the 
Tagus estuary, one of Europe's most important natural 
harbours. The 25th of April Bridge, one of the longest 
suspension bridges in the world, extends 1,013 metres 
over the Tagus. 

Central Lisbon is a low, flat district next to the har- 
bour. It is called the Baixa. Most of Lisbon’s finer shops 
are located in the Baixa. The rest of the city is hilly, with 
commercial, industrial, and residential districts. 

Lisbon has many public squares, statues of national 
heroes, treelined avenues, and small parks. Most people 
live in pastel-coloured houses or blocks of flats. Many 
tourists visit the São Carlos Opera House and the Castle 
of São Jorge, once the home of Portugal's kings. Another 
attraction is the Tower of Belém, built in the early 1500s 
to honour Portuguese explorer Vasco da Gama. Lisbon 
has several universities, including the University of Lis- 
bon and the Technical University. Portugal's national li- 
brary is in the city. 

Large shipments of Portuguese ceramics, cork, sar- 
dines, tomato paste, and wine are exported from Lis- 
bon’s harbour. One of Europe's chief shipyards is across 
the Tagus from Lisbon. Portugal's chief banks, insurance 
companies, and investment firms are in Lisbon. An inter: 
national airport and major railway lines serve the city. 
Public transportation in Lisbon includes buses, electric 
trains, trams, and an underground railway system. 

In ancient times, the Greeks, Carthaginians, and Ro- 
mans colonized Lisbon. The Visigoths captured Lisbon 
from the Romans during the A.D. 400s, and north Afri- 
can Muslims called Moors seized it during the 7005. In 
1147, Christian forces led by Afonso |, the first king of 
Portugal, retook the city from the Moors. : 

Lisbon became the official capital of Portugal in Ly) 
late 1200s. During the 1400's and 1500s, the city pet, | 
as headquarters for the explorers and adventurers be | 
established Portugal's empire in Africa, Asia, and sor 
America. In 1755, an earthquake destroyed about he fi 
thirds of Lisbon and killed more than 60,000 people. : 
Baixa was built as part of the reconstruction of the ru 
ined city. 

During World War Il (1939-1945), Lisbon became i 
centre of international political activity because it a H 
neutral city. On April 25, 1974, a military revolt in ; rE 
overthrew the dictatorship that had ruled Portugal si 
1926. 

See also Portugal (pictures). f 

(pop. 98820), a local government district in 
Northern Ireland, lies to the south of Belfast. It is Craig: 
bounded by Down to the east and southeast andi : 
avon to the west. Lisburn is also the name of the tae 
tricts main town. Other towns are Dunmurry, es aA 
ough, and Moira. Important industries include ele chin- 
engineering and the production of agricultural pe 
ery, office equipment, and textiles. Farming is also 


portant. The town of Lisburn lies on the River Lagan. It 
has a cathedral built in 1623. It also has a racecourse and 
two golf courses. Arace circuit at Dundrod stages the 
Ulster Grand Prix motorcycle races. 

Lismer, Arthur. See Group of Seven. 

Lisping is a type of speech problem. People who lisp 
have difficulty pronouncing sibilant (hissing) sounds, 
such as s or z. They may substitute other sounds or dis- 
tort these sounds. For example, in the sentence ‘I see 

my sister,” a person who lisps may substitute th for the s 
sounds and say “I thee my thithter.” Another person who 
lisps may distort the s into a whistling sound instead of 
the normal hiss. 

Many children lisp when they first begin to speak. 
During normal speech development, most children 
master the hissing sounds long before school age. But 
sometimes a child's speech development may be de- 
layed. Various things can cause such delays. Among 
these may be loss of hearing and defects of mouth 
structures, particularly the tongue, teeth, and palate. Al- 
most all children lisp when they lose their primary front 
teeth (see Teeth). Improper speech habits of parents 
may also delay a child’s speech development and cause 
learning difficulties. 

When lisping results from structural problems, the 
structures usually must be corrected before completely 
normal speech can be produced. Speech-language pa- 
thologists, who are specially trained to treat speech and 
language disorders, teach people who lisp to speak cor- 
rectly, The pathologist trains individuals to recognize 
their own speech errors and then to form the sounds 
properly. 

See also Speech therapy. 

List system. See Proportional representation. 
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Lister, Sir Joseph (1827-1912), founded antiseptic 
surgery. Before his time, the most trivial operation was 
likely to be followed by infection, and death occurred in 
up to 50 per cent of all surgical cases. 

After Louis Pasteur discovered that bacteria caused 
fermentation, Lister in 1865 realized that the formation 
of pus was also due to germs. At first, he used carbolic 
acid sprays to kill germs in the air, but later he realized 
that germs were also carried by the surgeon's hands 
and instruments. He insisted on the use of antiseptics on 
hands, instruments, and dressings, and on the patient. 

His application of antiseptics so revolutionized sur- 
gery that its whole history can be divided into two peri- 
ods, pre-Listerian and post-Listerian. The use of Lister's 
techniques virtually eliminated post-surgical infections. 

Lister was born at Upton, Essex, England, and studied 
medicine at University College, London. He served as 
professor of surgery at Glasgow University, Edinburgh 
University, and at King's College, London. He was also 
surgeon to Queen Victoria. He was made Baron Lister of 
Lyme Regis in 1897, thus becoming the first medical 
man to be elevated to the British peerage. 

See also Antiseptic; Semmelweis, Ignaz P. 

Liszt, Franz (1811-1886), was a Hungarian pianist, 
composer, and teacher. He wrote many works for the 
piano and orchestra, and was the most celebrated pian- 
ist of the 1800s. He performed an invaluable service to 
the world of music as the teacher and sponsor of most 
of the brilliant musicians of his time. 

His life. Liszt was born in Raiding, Hungary. His fa- 
ther, a talented amateur musician, was his first piano 
teacher. The boy's musical talent appeared early. By the 
time he was 11, he had been presented in many parts of 


Europe as a child prodigy at the piano. 


Dom Pedro IV Square, popularly known as the Rossio, is 
moment to Pedro IV, the first emperor of Brazil, stands i 
ies in an area of Lisbon called the Bairro Alto, 


a centre of lively activity in 
in the middle of the square. The Rossio 


which has many cafes, shops, 


Lisbon. A 


and nightclubs. 
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In 1823, Liszt went to 
Paris, where he studied 
music theory and composi- 
tion. The French recog- 
nized him as a brilliant per- 
former with an almost 
uncanny ability to impro- 
vise on the keyboard, He 
had once wanted to be- 
come a priest, but instead 
decided to follow a career 
in music. He was inspired 
by the success of Niccold 
Paganini to become as 
much a master of the piano 
as Paganini was of the violin. 

Liszt quickly became a favourite of intellectual and ar- 
tistic circles in France, not only because of his talent but 
also because of his fascinating personality. In addition, 
his popularity was enhanced by his generosity, his fine 
family background, and his ability as a writer and critic. 

In the early 1830s, Liszt came to know many influen- 
tial people in the artistic and literary circles of Paris, He 
met Niccold Paganini, the pianist Frédéric Chopin, and 
the composer Hector Berlioz. He also met the Countess 
Marie d’Agoult, who was his mistress from 1835 until 
1844, Liszt was romantically involved with many women 
during his life, including the writer George Sand and 
the Princess Carolyne von Sayn-Wittgenstein. 

Liszt made triumphal tours throughout most of Eu- 
rope as a concert pianist. In 1848, he retired to the Ger- 
man Duchy of Weimar, where he had been appointed in 
1842 as court music director. In Weimar, he began his 
productive and successful career as a composer. He 
also conducted opera performances and orchestral con- 
certs and helped to make Weimar a major centre for 
music. He sponsored the work of Richard Wagner and 
his new concept of musical theatre (see Wagner, Rich- 
ard). While at Weimar, Liszt premiered Wagner's 
Tannhäuser and Lohengrin. He also produced Ben- 
venuto Cellini, an opera by Hector Berlioz, as well as 
many other works, 

While the Princess Carolyne von Sayn-Wittgenstein 
lived with Liszt at Weimar, she strongly influenced his 
career as a composer. But in 1858, Liszt resigned his 
Post at Weimar, He went to Rome in 1861, In 1865, Liszt 
took the vows of the four minor orders of the Roman 
Catholic Church and received:the title of Abbé, but he 
never became a priest. In his later years, Liszt divided 
his time between Rome, Weimar, and Budapest, and 
taught piano and composition. In 1886, Liszt toured Eu- 
rope, attending concerts presented in honour of his 
75th birthday. He died at Bayreuth. 

His works. Liszt composed a great number of impor- 
tant works for the piano, He wrote two complete con- 
certos for piano and orchestra and an unfinished third 
Piano concerto. For solo piano, Liszt wrote one grand 
sonata, several sets of variations, and numerous shorter 

works, including ballads, études, rhapsodies, and 
waltzes. He expanded the boundaries of piano tech- 
nique with broadly sweeping scales and arpeggios, 
rapid changes of register, unusual divisions of the beat, 
extremes of tempo and dynamics, and dense chordal 
textures. 


Liszt wrote two symphonies for orchestra, the Faust 
Symphony (1857) and the Dante Symphony (1857), He 
also wrote 13 symphonic poems, which he preferred to 
call “tone poems.” Les Préludes (1848, revised before 
1854) is the best known of his symphonic poems, 

Liszt's works include a large number of choral com- 
positions, many of them sacred works. He also wrote 
many songs for solo voice and piano. In addition, Liszt 
composed a number of pieces for organ. 

Liszt transcribed many orchestral works so that they 
could be played by two-hand or four-hand piano. His 
transcriptions of Beethoven's symphonies made it possi- 
ble to play and hear them in the intimacy of private 
homes as well as in large concert halls. Liszt also tran- 
scribed organ works by Johann Sebastian Bach and vio- 
lin études by Paganini. 

Litany is a form of prayer-dialogue in which the wor- 
shippers take responsive parts. The minister or priest re- 
cites a series of prayers, and the congregation givesa 
set response after each one. A litany may be said at any 
religious service as a request for grace and mercy, or 
for deliverance from danger, pestilence, or sin. The 
three litanies most commonly said in the Roman Catho- 
lic Church are the Litany of Saints, the Litany of the Holy 
Name of Jesus, and the Litany of the Blessed Virgin, The 
Litany of Peace is used in the liturgy of the Eastern Or- 
thodox Churches. The Great Litany appears in Lutheran 
prayer books and in the Book of Common Prayer, which 
is used by the Anglican Communion 

Litchi is the name of an evergreen tree that bears red 
fruit. Its name is also spelled /eechee, liche, lichi, litchee, 
and /ychee. The litchi originated in southern China, 
where it has been cultivated for its fruit for more than 
2,000 years. Litchis also are grown commercially in Aus: 
tralia, India, South Africa, and the United States. ` 

The litchi fruit is round and ranges from 1 to 3.5 centi- 
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7 mates, The 
The litchi is an evergreen tree that grows in warm climates: 


tree bears clusters of bright red fruits also called litchis. 


metres in diameter. It has rough, papery red skin ans 
juicy, white flesh with a single brown seed. The fruit 
rich in vitamin C. It usually is eaten fresh but may be 
canned in light syrup or dried like raisins. 

Litchi trees grow best in subtropical areas in pt 
well-drained soil. They may grow up to 15 metres fi 
Scientific classification. The litchi belongs to the soaP 
family, Sapindaceae. It is Litchi chinensis. 

Literacy. See Illiteracy; Reading. 
criticism. See Criticism. 


Literature 


come in its broadest sense is anything con- 
ath cee a meaningful arrangement of words. The 
aie p an arrangement is text. Literature in this 
Bivens u! s comic books, folk tales, and tourist bro- 
We eee as novels, plays, and poetry. In a nar- 
We mera se, poe can be different kinds of literature. 
guage aes about a literature written in a certain lan- 
country js is French literature, or a literature from a 
about he pe as American literature. We often speak ; 
satus e erate of a period, such as Renaissance lit- 
such ig shal as also refer to the literature of a subject, 
The Ka n ening literature, or scientific literature. 
imaginati X literature is used to describe works of the 
through o nhar are either written or handed down 
works jar tradition. In many cultures, the greatest 
Ramones not written but are preserved in people's 
lenna and so we may distinguish between written 
re and oral literature. Written literature includes 
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All literature needs readers. 
The reader helps to create lit- 
erature by responding to the 
ideas and thoughts of the 
writer, We all read for a vari- 
ety of reasons, but one of the 
primary reasons is pleasure. 


a huge variety of texts, both fiction and non-fiction, such 
as poetry, plays, novels, short stories, travel accounts, 
diaries, autobiographies, biographies, collection of let- 
ters, essays, histories, and philosophy. Oral literature in: 
‘cludes folk tales, epic poems, children’s rhymes, riddles, 
prayers, and made-up stories. 

Enjoying literature 


Why we read literature. We all read for a variety of 
reasons. These reasons change with our age, our inter- 
ests, and the literature we read, Our basic reason for 
reading is probably pleasure. We read literature mostly 


because we enjoy it. 

Reading for pleasure may take various forms. We may 
read just to pass the time. Or, we may want to escape 
from our everyday world. Reading is like a jet aeroplane 
that speeds us away from our own lives into the faraway 


worlds of other people. 
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Christie's, London/Bridgeman: 
Written literature includes a huge variety of texts, both fiction 
and nonfiction. Religious texts, such as the Bible, above, are con- 
sidered among the great works of world literature. 


We often read for information and knowledge. We 
find pleasure in learning about life in the Swiss Alps or 
on the Mississippi River. We find possible solutions to 
our problems when we meet people in books whose 
problems are like our own. Through literature, we 
sometimes understand situations we could not other- 
wise understand in real life. 

We also read simply for the enjoyment we get from 
the arrangement of words. We can find pleasure even in 
nonsense syllables, just as children like the sound of 
“Ring-a-ring-a-roses,” although they may not know what 
the words mean. 

How to read creatively. All literature needs readers. 
The reader helps to create literature by responding to 
the ideas and thoughts of the writer. Octavio Paz, the 
Mexican writer, said that literature is like leaves on a 
tree; once the leaf drifts off the branch, it no longer be- 
longs to the tree, and once a work is written, it leaves 
the author and becomes the property of the reader. This 
means that there is no right and wrong way to read liter- 

ature. Tastes change, and different cultures have differ- 
ent ideas about what is good and bad. A work that is 
popular in one time may be a failure in another. The 
novels of the French writer Emile Zola shocked readers 
in the 1800's, but today they are read in schools. 

Some works are considered by critics to be classics, 
or literature that survives across the ages. But even clas- 
sics are read differently in different ages; the plays of 
William Shakespeare were disliked in the 1700's, and 


some were not performed at all or were rewritten or 
censored. Ideas about what is a classic are always 
changing. Today we would rank Dostoevsky's Crime and 
Punishment as a great classic, along with more recent 
works like One Hundred Years of Solitude by Gabriel 
Garcia Marquez and Alice Walker's The Color Purple, 
but 50 years ago people thought classics should be old 
works by writers from an earlier age. 

Judging literature. Every reader makes judgments 
about what he or she reads, and the more we read, the 
better equipped we are to make comparisons and to 
see how literature develops. For example, the horror 
films and horror fiction by writers such as Stephen King 
and Clive Barker can be traced back to the American 
writer Edgar Allen Poe and even earlier to the Gothic 
novel of the 1700's (see Gothic novel). Seeing how writ- 
ers borrow from other writers from different cultures 
and different times makes us see how the world 
changes. Reading can put us in touch with the world we 
live in and with the world of our parents and ancestors. 


The elements of literature 


Literary works contain different components, or ele- 
ments, Some of the principal elements are plot, theme, 
style, image, sound patterns, and characterization. Not 
all works have all these elements. For example, a detec- 
tive novel will certainly have a plot and probably have 
clearly defined characters, but it will probably have no 
conscious sound patterns. A lyric poem, on the other 
hand, will have sound patterns and probably images, 
but it will have no plot and no characters. In the novel, 
the principal elements are usually (1) characters, (2) plot, 
(3) theme, and (4) style. 

Characters. Writers may want to describe actions or 
ideas. But they must also describe the characters—the 
people or objects—affected by these actions and ideas. 
The characters make up the central interest of many dra- 
mas and novels, as well as biographies and autobiogra 
phies. Even a poem is usually concerned with charac- 
ters. The speaker, or the poet, is often the main 
character of a poem. Writers must know their characters 
thoroughly and have a clear picture of each one’s looks, 
speech, and thoughts. d 

Motivation means the reasons for a character's ac- 
tions. Writers try to ensure that the motives of their 
characters make sense. In literature, as in life, character 
determines action. It would be difficult for Tom Sawyer 
and Oliver Twist to change places. If Tom were in Oli- 
ver's place, the novel Oliver Twist would turn into a dif- 
ferent kind of book. 

Setting is the place in which a character's story ee i 
curs. Literary characters, like the people who read abo! 
them, do not exist alone in space. They act and react 
with one another. They also respond to the world in 
which they live, a world imagined or described by the 
author. The Missouri of Tom Sawyer is very different ik 
from the London of Oliver Twist, and such differences 
setting help define these two characters. A 

Plot tells what happens to the characters in a story: 
plot is built around a series of events that take place 
within a definite period of time. No rules exist for he 
order in which the events are presented. nd. 

A unified plot has a beginning, a middle, and an aa 
That is, an author leads us from somewhere (a chara 


with a problem), through somewhere (the character fac- 
ing the problem), to somewhere (the character over- 
coming or being overcome by the problem). In literary 
terms, we speak of a story having an exposition, a rising 
action, a climax, and a denouement, or outcome. The ex- 
position gives the background and situation of the story. 
The rising action builds upon the given material. It 
creates suspense, or a reader's desire to find out what 
happens next. The climax is the highest point of interest. 
The denouement ends the story. 

Theme, or statement, is the basic idea expressed by a 
work of literature. It develops from the interplay of char- 
acter and plot. A theme may warn the reader to lead a 
better life or a different kind of life. It may convey the 
author's moral or political beliefs. 

Serious writers strive to make their work an honest 
expression of sentiment, or true emotion. They avoid 
sentimentality, which means giving too much emphasis 
to emotion or pretending to feel an emotion. A writer of 
honest emotion does not have to tell the reader what to 
think about a story, but allows the reader to draw his or 
her own conclusions. 

Style is the way a writer uses words to create litera- 
ture, It is one word following another, and one para- 
graph leading to the next. We can seldom enjoy a story's 
characters or plot without enjoying the author's style. 
The way writers write is part of what they have to say. 
From the first word to the last, a writer must solve prob- 
lems of style by answering such questions as: “What 
kinds of words shall I use?” “How shall | present details?” 
"Should paragraphs be long or short?” 

A writer's point of view, or the way a story is pre- 
sented, is another part of style. A writer may tell a story 
in the first person (I) as though the narrator were a 
major or minor character in it. Or, the writer may use 
the third person (he or she) method, in which the narra- 
tor stands apart from the characters and describes the 
action. In the third person /imited point of view, the nar- 
rator describes the events as a single character might 
see and hear them. In the third person omniscient, or 
all-knowing, point of view, the narrator reports on what 
several characters are thinking and feeling. 


Kinds of discourse 


The word discourse refers to communication. \n liter- 
ature, it means the way writers tell their readers what 
they want them to know. A writer may use four kinds of 
discourse: (1) exposition, (2) argument, (3) description, 
and (4) narration. The writer's purpose determines which 
kind of discourse is used. 

Exposition answers a real or an imaginary question. 
Itis the writer's way of presenting facts or of explaining 
what a thing means, how it works, or why it is important. 
The World Book Encyclopedia has many expository arti- 
cles, including this one. 

Argument tries to convince readers of an attitude, or 
to persuade them to share the writer's attitude. A writer 
May try to change the reader's mind by using argument 
that appeals to reason, to emotions, or to both. 

Description is used to picture something that the 
Writer wants the reader to see. Writers use description 
When they write about the appearance of a person, an 
apple, or a building, Through description, the writer ap- 
Peals to the reader's sense of touch, taste, smell, or 
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hearing. A writer has described skilfully when the 
reader senses the object described. 

Narration gives an account of action or events, It tells 
the reader what is happening. If we think of description 
as a picture, narration may be considered as a moving 
picture. 

A writer may use all four kinds of discourse in a sin- 
gle piece of literature. For example, “The Rime of the An- 
cient Mariner,” by Samuel Taylor Coleridge, begins with 
narration when it tells how the Mariner stops a guest at 
a wedding feast: 


It is an ancient Mariner, 
And he stoppeth one of three. 


The guest engages in exposition when he explains: 


The Bridegroom's doors are opened wide, 
And I am next of kin; 
The guests are met, the feast is set: 


The Mariner makes use of description as he tells: 


And now came both mist and snow, 
And it grew wondrous cold: 

And ice, mast-high, came floating by, 
As green as emerald. 


The author uses argument in the poem's last section: 


He prayeth best, who loveth best 
All things both great and small; 
For the dear God who loveth us, 
He made and loveth all. 


The world of the writer 


No literary work can be completely separated from 
the man or woman who created it. Authors must write 
from within their own experiences, both real and imag- 
ined, As readers, we can enlarge our literary under- 
standing by looking into the world of the writer. 

The writer's outer world. No author writes in a vac- 
uum. The period and society in which the author lives, 
and the works of other writers, all influence the author. 

Many of the greatest contributions to literature have 
resulted from an author's reaction to social conditions. 
For example, the writings of Martin Luther and John Cal- 
vin influenced and were influenced by the Protestant 
Reformation in the 1500s. Sor Juana Inés de la Cruz, the 
first Latin American poet, was a nun who protested 
against the restrictions imposed on women in Mexico 
during the 1600s. In some countries, writers have been 
imprisoned, tortured, and killed for daring to express 
their beliefs and speak out against oppression. 

The writer's Inner world. The background, inter- 
ests, and physical assets and handicaps of authors also 
affect their writing. Likewise, the personal relationships 
of writers to their homes, families, friends, and enemies 
all become the materials of their art. For example, the 
French poet Christine de Pisan would probably not have 
become a writer, especially in the 14005, if she had not 
lost her husband at an early age and chosen to write 
about it. The English writer Charles Lamb would proba- 
bly have written differently if he had not stuttered, if he 
had not taken care of his sister Mary, and if he had not 


been a bachelor. 
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British Library, London Bridgeman 
The writer's world influences his or her writing. The French 
poet Christine de Pisan, above, would probably not have be- 
come a poet if she had not lost her husband at an early age, and 
chosen to write about her experiences. 


We can follow the development of a writer as we 
read through his or her works, Some writers change di- 
rection, moving from poetry to prose or drama to po- 
etry in order to explore and develop their ideas further. 

The writer's attitude. We can distinguish broadly 
between two approaches to writing. Some writers 
choose to write about the world they live in, describing 
it in detail that enables us to recognize the reality of it. 
This kind of writing is called mimetic, because it seeks 
to reflect the real world. One popular type of mimetic 
writing is called realism, because it portrays the world 
as the writer actually sees it, with all its unpleasant as- 
pects. Realist writers are like historians, and force us to 
look hard at the reality they are presenting. Alexander 
Solzhenitsyn's The Gulag Archipelago shows us graphi- 
cally how terrible life in a Soviet labour camp could be. 

The other approach taken by writers is one that is 
non-mimetic—that is, one that does not seek to repre- 

‘sent the real world. This kind of writing has many differ- 
ent names. Writers of non-mimetic literature, depending 
on their approach, have been called gothic, romantic, 
symbolist, surrealist, fantastic, magical realist, expres- 
sionist, and anti-realist. Such writers are often in revolt 
against traditional ways of expression. They explore the 
human mind and the emotions and take us on amazing 
journeys into other worlds and other dimensions. 


Forms of literature 


The novel is a long work of fiction that tells about 
events in the lives of real or imaginary people. Most 
novels reflect the author's outlook on life. There are 
many kinds of novels, dealing with a great variety of 
subjects. For example, Eleanor H. Porter's sentimental 
novel Pollyanna describes the adventures of a young girl 


who always sees the good side of life. James Joyce's psy- 
chological novel Finnegans Wake explores the dream 
world of an Irish innkeeper. 

A novel is a modern version of earlier forms of litera- 
ture. Many of its features come from the epic, a serious 
narrative poem about a heroic figure (see Epic), Others 
stem from the medieval romance, an adventure story of 
kings and knights (see Romance). The Spanish pica- 
resque story of the 1500s had an important influence on 
the development of the novel. The picaresque story de- 
scribed disconnected events in the life of a picaro—a 
clever, dishonest hero. The novel also grew out of the 
character of the 1600's, which portrayed familiar types of 
people. See Novel. 

The short story is a short work of fiction that usually 
centres upon a single incident. Because of its shorter 
length, the characters and situations are fewer and less 
complicated than those of a novel. The short story has 
many qualities of the ba//ad, a story in verse form. It is 
also related to the fo/k tale, a story handed down by 
word of mouth from generation to generation. Many 
characteristics of the short story come from earlier liter- 
ary forms that tried to teach a lesson. These forms in- 
clude the fable, a story about animals, and the parable, a 
story with a religious lesson. See Short story; Ballad; 
Fable; Parable. 

Drama is a story written to be presented by actors on 
a stage. It usually includes stage directions describing 
the appearances and actions of the characters. A drama 
takes the form of dialogue, or conversation, between 
two or more people. The two major forms of drama are 
tragedy and comedy. 

A tragedy is a serious drama that ends in disaster. Ar 
istotle laid down the basic principles of tragedy in his 
Poetics. He wrote that the purpose of tragedy was to 
make the audience feel “pity and fear” for the characters. 
The hero of any ancient Greek tragedy was a great per- 
son who suffered because of a tragic flaw, or character 
failing. The meaning of tragedy was later extended to in- 
clude the story of any person who faces misfortune. 

A comedy is a light, amusing drama with a happy 
ending. The characters in a comedy entertain rather than 
disturb the audience by their actions. Comedy includes 
many forms. Low comedy, or slapstick, uses noisy, bois 
terous action and ridiculous situations. High come P 
gets its humour from clever, witty dialogue. Satire pol s 
fun at the foolish things that people say and do. ph 
edy of manners ridicules the social habits of a period. 
tragicomedy tells about a serious situation that bi x 
happily. A b/ack comedy explores and exaggerates nU 
morous elements in a very sombre situation, such oF 
death or horror. See Drama; Comedy; Satire; Tragedy: 

Poetry is the oldest form of literature. Poetry tie 
language in special ways, highlighting rhythm, ra 
and imagery. Poems can be very short, like the Japan 
haiku, which consists of only 17 syllables, or etten s 
long, like the great Greek epics, the //iad and the 0 th 
Sey, said to be by Homer. Some poems use rhyme, A 
many poems have a particular metre, a regular patra 
of syllables into which each line is divided (see Metre; 
Rhyme; Rhythm). Blank verse is poetry that has no 
thyme but does have a regular metre. Poetry with n á 
rhyme and no metrical pattern is called free tit arte 
language of poetry may be elaborate and beautiful, 


may be ordinary and everyday. The three main types of 
poetry are: (1) lyric, (2) narrative, and (3) dramatic. 

Lyric poems are often short and emphasize thoughts 
and feelings. Many writers have used the lyric to write 
about powerful emotions such as love, grief, and pain. 
The elegy is a lament poem, for the dead or for some- 
thing or someone lost forever. In the Middle Ages, a 
type of lyric poem made up of 14 lines was invented, 
called the sonnet. Chinese and Arabic lyric poetry each 
have a long tradition and are among the finest such po- 
etry in the world. 

Narrative poems tell a story. The epic or heroic poem 
tells the story of a great hero such as Roland or Beowulf 
or Ulysses or Aeneas. The Icelandic sagas tell how Vi- 
kings sailed around the world, while the Indian epic 
poem Mahabharata, the longest poem in world litera- 
ture, tells the story of great Indian heroes and gods. 

Dramatic poems tell a story through characters. 
Some dramatic poems have several speakers; a dramatic 
poem with only one speaker is called a dramatic mono- 
logue. Some dramatic poems are almost like plays, but 
are written to be read and not performed. The Dynasts, 
by Thomas Hardy, is a long dramatic poem about the 
Napoleonic Wars. Another English poet, Robert Brown- 
ing, was a master of the dramatic monologue. 

Nonfiction includes most of the writing we read in 
newspapers, magazines, and textbooks, Some nonfiction 
stands out as creative and imaginative literature. 

The essay is the broadest form of nonfiction. It allows 
an author to record thoughts about any subject. /nfor- 
mal, or personal, essays reflect the author's personality. 
Formal essays, or articles, present their material ina 
more direct and impersonal way. 

A history records the life of a people, a country, an in- 
stitution, or a historic period. 

A biography describes the life of a person. It is the 
Most popular form of nonfiction today. 

i MSO is a person's own account of his or 
er life. 

A diary is an autobiography written from day to day 
as the events in a person's life occur. See Autobiogra- 
phy; Biography; Diary; Essay; History. 


History 


The earliest literature may have been written by the 
ancient Sumerians, who lived in present-day Iraq. Schol- 
ars estimate that the Sumerians kept simple records in 
writing as early as 5,500 years ago. By the end of the 
3000's B.C., they were writing literature. 

Other early peoples of the Middle East, such as the 
Assyrians, Babylonians, Egyptians, and Hebrews, also 
produced literature. Their writings include fables, epics, 
histories, hymns, love songs, myths, and philosophical 
essays, Scholars regard the Old Testament as the out- 
Standing work of early literature. 

The ancient Chinese, Indians, and Persians created 
Many significant works of literature. Some of their writ- 
ings influenced Western literature. For example, many 
of Aesop's fables come from Oriental sources. For infor- 
mation on Oriental literatures from early times to the 
Present, see the Arts sections in the articles on various 
Countries of Asia, such as Iran (The arts). See also the ar- 
ticles on India, Literature of, Japanese literature, and 
Sanskrit literature. 
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Ancient literature. From 900 B.C. to 300 B.C., a civili- 
zation developed in ancient Greece that has seldom 
been equalled in history. The first major period of Greek 
literature, called the Epic Age, reached its height with 
the poems attributed to Homer, who probably lived dur- 
ing the 700's B.C. Homer's long narrative poems, the Jiad 
and the Odyssey, show the poet's musical style and his 
skill at creating characters in action. See Iliad; Odyssey. 

Major poets of the Lyric Age (about 800 to 475 B.C) in- 
cluded Sappho, who sang of love, and Pindar, whose 
odes (songs of praise) celebrated Greek victories, 

Prose and poetic drama flourished during the Attic 
Age (about 475 B.C. to about 300 B.C). Drama achieved 
greatness with the tragedies of Aeschylus, Sophocles, 
and Euripides, and the comedies of Aristophanes. He- 
rodotus, called the Father of History, wrote about the 
Persian Wars. Thucydides treated history as a science in 
his account of the Peloponnesian War. Plato and Aris- 
totle were perhaps the most important Greek writers in 
their influence on Western civilization. 

Theocritus created pastoral poetry that pictured 
country life. He contributed much to the Alexandrian 
Age (about 300 B.C. to 146 B.C). The Greco-Roman Age 
(146 B.C. to about A.D. 529) began after the Romans con- 
quered Greece. It produced the Lives of Plutarch and 
collections of poems called the Greek Anthologies. 

The Roman conquerors copied Greek literary styles. 
Plautus and Terence, the leading writers of Latin come- 
dies, based their plays on Greek dramas. Virgil, the 
greatest Roman poet, modelled his national epic, the 
Aeneid, on the Iliad and the Odyssey. Horace, Virgil's 
younger contemporary, wrote polished formal verse of 
great beauty. Ovid retold many Greek myths in his Meta- 
morphoses, a collection of about 250 stories, 

The speeches and writings of Marcus Tullius Cicero 
and Julius Caesar were composed from about the 60's 
B.C. to the 40's B.C. These works reflect Roman civiliza- 
tion more clearly than do many of the plays and poems 
of the time. Cicero is best known for his Philippics, a se- 
ries of speeches attacking his political enemy Mark An- 
tony. Caesar is particularly remembered as an author for 
his Commentaries on the Gallic War. See Greek litera- 
ture; Latin literature. 

The Middle Ages lasted from about the AD. 400s to 
the 1400s. After Rome fell to the Goths in the 400's, most 
of the Greek and Roman poems and plays were forgot- 
ten for many years. The groups that invaded the Roman 
Empire brought their own traditions. Epic poetry be- 
came an important form for recording legends that had 
been handed down by word of mouth for hundreds of 
years. The Anglo-Saxon epic Beowulf appeared about 
700 (see Beowulf). The French The Song of Roland was 
written about 1100, and the German Nibelungenlied 
(Song of the Nibelungs) appeared about 1200 (see Ro- 
land; Nibelungenlied). Many Scandinavian sagas (long 
epic tales) were recorded during the 1200's (see Saga). 

Narrative stories of adventure, fantasy, and courtly 
love grew in importance from the 900s to the 1200's. 
These romances reflected the systems of feudalism and 
chivalry that dominated Europe (see Knights and knight- 
hood; Romance). The Celtic tales of King Arthur and the 
Knights of the Round Table became popular in Britain 
(See Arthur, King). Similar stories appeared in France, 


Germany, Spain, and Italy. 
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Lyric poetry grew in importance during the 1100's and 
1200 in Europe, probably owing to the influence of the 
great Arabic tradition. Wandering minstrels, called trou- 
badours and trouveres in France and Minnesingers in 
Germany, composed songs of love to entertain noble- 
men and their ladies (see Troubadour; Trouvère; Min- 
nesinger). 

In the 1300s, religious thought inspired Dante Ali- 
ghieri's Divine Comedy, one of the great poems of all 
time. Dante broke away from the tradition that educated 
men must write only in Latin. He wrote his poem in Ital- 
ian. The Divine Comedy is important not only for itself, 
but also because it was the first serious literary work 
written in a modern European language. See Divine 
Comedy. 

The genius of Geoffrey Chaucer dominated English 
literature during the late 1300's. Chaucer is often called 
the Father of English Poetry. In such works as the Can- 
terbury Tales he helped fix the form of the English lan- 
guage of today (see Canterbury Tales). 

The Renaissance brought a rebirth of learning. It 
began in Italy about 1300 and spread throughout Europe 
in the 1400's and 1500's. Scholars rediscovered Greek 
and Roman classics. Philosophers became curious about 
the nature of human knowledge. Writers used new liter- 
ary forms to express the vitality of the times. 

The Italian writers Petrarch and Giovanni Boccaccio 
were among the first to study ancient literature. Petrarch 
mastered the sonnet, a poetic form that later became 
popular in all parts of Europe. Boccaccio’s fame rests on 
his Decameron, a collection of a hundred short stories. 
In France, the new thirst for knowledge produced the 
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The romances of the Middle Ages were tales of adventure, 
fantasy, and courtly love. Among the most popular were the 
Celtic tales of the Knights of the Round Table. 


Essays of Michel de Montaigne and the rollicking tales 
of François Rabelais. 

The Renaissance spread northward in the 1500s, 
reaching Scotland first and then England, and leading to 
some of the best-known literature in the English lan- 
guage. Francis Bacon took “all knowledge” for his sub- 
jects. Christopher Marlowe expanded the use of blank 
verse in such plays as The Tragical History of Doctor  « 
Faustus. Ben Jonson wrote excellent poetry and come- 
dies. The plays and poems of William Shakespeare and 
the epic and lyric poetry of John Milton represent the 
high point of the English Renaissance. 

Spanish literature enjoyed a golden age during the 
1500's and 1600's. Miguel de Cervantes Saavedra, Spain's 
best-known writer, employed almost every literary form. 
Many consider his masterpiece Don Quixote, written in 
the early 1600's, to be the world’s greatest novel. Inthe 
Americas, the first great poets writing in English and 
Spanish were women. Anne Bradstreet lived in New 
England and Sor Juana Inés de la Cruz worked in Mex- 
ico. 

The Age of Reason. The Greek and Roman classics 
gained new importance in the 1600's and 1700's. Artists, 
writers, and scholars modelled their works after those 
of the ancients. They tried to achieve the clarity, sim- 
plicity, and restraint of classical art. 

The neoclassicists, or new classicists, rejected the au- 
thority of religious tradition that had governed society 
since the Middle Ages. They believed that obedience to 
reason (orderly thought) would hold society together. 
Such writers as Thomas Hobbes, John Locke, and Sir 
Isaac Newton expressed the spirit of the Age of Reason. 
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Religious thought inspired Dante Alighieri's Divine omh 
one of the world's great poems. It was the first serious era 
work written in a modern European language, rather than 


They demonstrated the importance of logical thinking, 
and laid the foundation for modern science. 

In Europe, the great writers of the Age of Reason 
such as Denis Diderot, Jean-Jacques Rousseau, and Vol- 
taire (all of whom were French) raised important ques- 
tions about the rights of the individual and human free- 
dom. Rousseau led the Age of Reason with his essays on 
philosophy and politics and his plays and poems. Yet 
Rousseau, probably more than any other writer, also 
came to represent the spirit of rebellion against the neo- 
classic world, Rousseau condemned the evils of civiliza- 
tion, and regarded primitive human life as superior to 
life in society. He also emphasized the importance of the 
individual. 

French classical literature of the 1600s reached its su- 
preme expression in the field of drama. Outstanding 
works include the tragedies of Pierre Corneille and Jean 
Baptiste Racine, and the comedies of Molière. 

Romanticism arose as a reaction against the Age of 
Reason. It dominated European literature from the sec- 
ond half of the 1700's to the mid-1800s. It also had im- 
portant echoes in the United States. The romantics 
praised natural human instincts and wrote about their 
own emotions and sentiments. 

Inspired by Rousseau and other political philoso- 
phers, writers and social leaders throughout Europe 
took up the cause of the common people. The Scottish 
Poet Robert Burns became one of the most popular 
men in Edinburgh. He was loved not only because he 
Wrote about the common people, but because he him- 
self came from the lower classes. 

The poetry of the romantics expressed new confi- 
dence in the unity, beauty, and goodness of the uni- 
Verse. The lyrics of Johann Wolfgang von Goethe of Ger- 
many, Alphonse de Lamartine of France, and William 
Wordsworth of England sang of the wonders of nature. 
A dark sense of melancholy often accompanied the ro- 
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Don Quixote tells the story 
of an ordinary man’s desire to 
be heroic. Written by Spanish 
writer Miguel de Cervantes, 
Don Quixote is considered by 
many to be the world’s great- 
est novel. 
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mantic’s glorification of the world. The poems of 
Frangois de Chateaubriand and of Lord Byron are filled 
with dissatisfaction with the real world as compared to 
the world of the poet's dreams. 

Many prose writers also composed important works 
during the romantic period. The novel flourished in the 
early 1800s with such writers as George Sand and Vic- 
tor Hugo in France and Sir Walter Scott in Scotland. The 
Grimm brothers of Germany collected old stories and 
fables, and their Grimm's Fairy Tales became world- 
famous. The American author Edgar Allan Poe wrote 
haunting stories of horror. See Romanticism. 

Realism. The second half of the 1800's brought a re- 
action against romanticism. Anew group of writers 
called realists turned against the exaggerated feelings 
stressed by the romantics. Truth and accuracy became 
the goals of the realists, The novel and the drama were 
their best means of expression. 

The great novelists of realism include Stendhal, 
Honoré de Balzac, and Gustave Flaubert of France; and 
Ivan Turgenev, Fyodor Dostoevsky, and Leo Tolstoy of 
Russia. Realism was mixed with romanticism in the writ- 
ings of the English author Charles Dickens. Emile Zola of 
France led the naturalist movement in literature. His 
writings emphasized the most sordid aspects of society. 
Such playwrights as Henrik Ibsen in Norway, August 
Strindberg in Sweden, and George Bernard Shaw in 
England used much the same approach. See Naturalism. 

in the United States, Walt Whitman combined realism 
and romanticism in his poetry. The novels of Mark 
Twain, Henry James, and Stephen Crane also reflected 
the realistic movement. See Realism. 

The 1900's. Fiction writers, dramatists, and poets 
broadened the terms realism, naturalism, symbolism, 


impressionism, and romanticism in the 1900s. Writers 


increasingly experimented with form and technique in 
novels, stories, plays, and poems. 
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During the early 1900s, literature often expressed the 
optimism and conservative ideals of the Victorian Age, 
the period from the early 1830s to 1900. Then many writ- 
ers began to react against the conventions and restraints 
of Victorian society. The studies of the unconscious 
mind recorded by Austrian doctor Sigmund Freud con- 
tributed to this shift in attitude. Another reason was the 
destruction caused by World War I (1914-1918). 

Authors of the 1920's wrote about disillusioned and 
rootless characters. These writers, often called the Lost 
Generation, included Ernest Hemingway and F. Scott 
Fitzgerald of the United States. The Great Depression of 
the 1930 led to literature that protested against what 
the authors considered unjust social conditions. In the 
mid-1900's, works by modern Latin American and Japa- 
nese authors first gained international acclaim. 

Fiction. The early 1900s have been called the mod- 
ernist period. Writers experimented in all kinds of ways 
with the traditional form of the novel. James Joyce's Ulys- 
ses and Finnegans Wake revolutionized the novel and 
paved the way for the works of other great Irish writers 
like Samuel Beckett and Flann O’Brien. Virginia Woolf in 
England and Thomas Mann in Germany inspired a gen- 
eration of writers, as did Rabindranath Tagore in India 
and Jorge Luis Borges in Argentina. Later in the 1900s, 
fiction flourished in many parts of the world. Among the 
greatest contemporary Latin American writers are Oc- 
tavio Paz, Carlos Fuentes, and Gabriel Garcia Marquez. 
Patrick White, the Australian novelist, Margaret Atwood 
from Canada, Wole Soyinka from Nigeria, V. S. Naipaul 
of the West Indies, and the Indian-born novelist Salman 
Rushdie are writers who use the English language in 

new and exciting ways. The civil rights movement of the 
1960's and the feminist movement of the 1970's have pro- 
duced a great wave of new writers. 

Drama. The Irish National Theatre, founded in 1902, 
produced the works of several outstanding playwrights, 
including Sean O'Casey, John Millington Synge, and 
William Butler Yeats. Irish-born George Bernard Shaw 
was the most important figure in English drama during 
the early 1900s. Luigi Pirandello was the leading Italian 
dramatist of the period. Ibsen, Anton Chekhov of Russia, 
Gerhart Hauptmann of Germany, and Czech writer Karel 
Capek all influenced modern drama. 

In the United States, Eugene O'Neill's experiments in 
drama influenced such playwrights as Maxwell Ander- 
son, Arthur Miller, and Tennessee Williams. The French 
theatre enjoyed great popularity with the plays of Irish- 
born Samuel Beckett, Jean Giraudoux, and Jean Anouilh. 
British playwright Harold Pinter brought a new natural- 
ism to modern drama. Bertolt Brecht, the German play- 
wright, was probably the most influential of all the 
dramatists of the 1900s. His plays used a variety of tech- 
niques to make his audience question both the actions 
of his characters and the politics of the time. 

Poetry. The 1900's has been a great age for poetry. 
The work of Walt Whitman, who rejected formal verse 
in favour of rhythmical free verse, had an enormous ef- 
fect on poetry in the Americas, including that of William 
Carlos Williams and the Chilean Pablo Neruda. T. S. Eliot 
and Ezra Pound, both U.S. citizens living in Europe, revo- 
lutionized English poetry by introducing forms from 
other times and cultures. The great traumas of the 
1900's—the two world wars, revolutions, and other 


upheavals—have inspired poetry by the Englishman Wil- 
fred Owen, the Russians Alexander Blok and Anna Akh- 
matova, the Polish Czeslaw Milosz, the Peruvian César 
Vallejo, the Spaniard Federico Garcia Lorca, the Portu- 
guese Fernando Pessoa, the Italian Eugenio Montale, 
the Jamaican Derek Walcott, and many more. 

Many modern poets write intensely personal poetry 
that has been called “confessional” poetry. Such writers 
include Robert Lowell and Sylvia Plath of the United 
States and Marina Tsvetayeva of Russia. Through transla- 
tion, the work of many poets is becoming internationally 
recognized. 

Related articles in World Book. See the Arts section of the 
country articles, such as Poland (Arts). See also the following ar- 
ticles. 
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I. Enjoying literature 
A. Why we read literature 
B. How to read creatively 
Il. The elements of literature 


C Judging literature 


A. Characters C. Theme 
B. Plot D. Style 
Ill. Kinds of discourse 
A. Exposition C. Description 
B. Argument D. Narration 
IV. The world of the writer 
A. The writer's outer world 
B. The writer's inner world 
C The writer's attitude 
V. Forms of literature 
A. The novel D. Poetry 
B. The short story E. Nonfiction 
C Drama 
VI. History 
Questions 


Do you enjoy reading literature? Why? 

How does the reader help create literature? 

How does environment influence a writer's work? ed? 

What are the four kinds of discourse? When is each kind ae 

How did the Renaissance influence the growth of literature? 

What are two differences between a romantic and a realist 
writer? 

How does setting influence the characters in a story? 

What are the three parts of a unified plot? 

What were the aims of (1) the neoclassicists? 
(3) the imagists? 

What are the common forms of fiction? 


(2) the naturalists? 


Nacian con pelo, pero despues los 
depilaban untandoles ungüento de trementina. Los 
criaban como animales domésticos y los hacian 
engordar. Su carne se vendia en el tiangui: 
españoles la consideraban tan sabrosa 
cambiaban piezas de res por esos animalitos. ; 
extinguieron. 
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perature for children opens a fascinating world of entertainment 
nd information to young people. The books illustrated on this and 


he following page represent the rich variety.of attractive and cre- 
ive works that are available to young readers in many countries. 


Literature for children 


Literature for children is of two kinds: literature 
Hii has been written especially for young readers— 
irom preschool to teenage—and literature that young 
ravers have adopted for themselves, Well over 1 00,000 
pug books for children are produced each year for 
e English-speaking world alone, from picture books, 
ea ana folk tales to novels and information books. 
The United Kingdom (UK) and the United States of Amer- 
is (U.S.A) have had a great influence on children’s 
ee all over the world, but almost all countries have 
i a own traditions, which can be very different. In 
a ia and Africa, for example, children shared spoken 
ales with adults. Only when the countries were colo- 
med by Europeans were stories written down and di- 
ided between children and adults. 
an Western countries, since books first appeared, 
children have read books intended for adults. When 
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Illustration by Meshack Asare from My Name /s 
oh, by permission of Ghana Publishing Corp: 
Publishing Division, Tema, Ghana 


books were first printed there were no children’s books. 
Children therefore adopted those books which had ad- 
venture, such as Daniel Defoe’s Robinson Crusoe, or 
those which told fantastic stories, such as Jonathan 
Swifts Gulliver's Travels, As time has gone by, adults 
have been less inclined to read fairy stories and folk 
tales, and these are now usually read by children. Fa- 
mous collections such as Grimm's Fairy Tales were first 
written for adults. 

Pictures have been a feature of children’s books since 
the first alphabets were illustrated with crude woodcuts 
in the 1600s. In the 1900s, improvements in printing 
have meant that the picture book has become one of the 
most important kinds of children’s book. 

Some people claim that the earliest literature written 
for children dates from 2100 B.C in the form of a lullaby 
carved on stone tablets in Mesopotamia (now southern 
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Australia 


Iraq). One of the oldest collections of stories for chil- 
dren in the world, the Panchatantra, comes from India. 
Probably the first children’s book in English was a sci- 
ence book called Tretis of the Astrolabe, written by the 
poet Geoffrey Chaucer for his son Lewis in 1391. In Rus- 
sia, the earliest children's book was an ABC book by 
Ivan Fydorey, and the first Russian picture book was The 
Illustrated Primer (1694). In the 1700's, in many parts of 
the world, most books for children were educational or 
religious. In countries where Puritanism was strong, 
such as England and the United States, it was widely 
thought that it was wrong to read books just for enjoy- 
ment (see Puritans). However, children read the cheap 
books sold by chapmen, or pedlars, which were in- 
tended for adults, and which featured fantastic stories, 
such as “Jack the Giant Killer” and “Bevis of Southamp- 
ton,” a hero who killed a giant bull. In the United States, 
children’s books by the English Puritans were at first im- 
ported, but were soon successfully imitated by Ameri- 
can writers such as Cotton Mather. il 
In the 1800's, fun and adventure slowly crept into chil- 
dren's books, although girls were encouraged by their 
books to stay at home, while their brothers were en- 
couraged to be more adventurous. In 1845, the German 


-Heinrich Hoffman wrote a book of humorous “awful 


warnings,” Struwwelpeter, because he could not find an 
entertaining book for his child. From the 1860s, books 
which became classics started to appear, such as 
Charles Kingsley's The Water Babies (1863), Lewis Car- 
roll's Alice's Adventures in Wonderland (1864), Jules i 
Verne'’s Twenty Thousand Leagues Under the Sea (1870; 
and Louisa May Alcott's Little Women (1868). 

In the 1900’, countries as far apart as Canada and i 
China have developed their own children’s literature. 
China, childhood as it is known in the West was On Tak 
recognized quite recently, and in 1992 a General Ani 


ogy of Modern Children’s Literature in China was pub- 
lished in 15 volumes. 

In the United Kingdom, western Europe, North Amer- 
ica, Australia, New Zealand, Japan, and some other 
countries, children’s literature has grown steadily. Since 
1945, it has been one of the most successful areas of 
publishing. Almost every public library has a children’s 
collection. Awards are given all over the world for the 
best books of each year. The most famous of these 
awards are the Carnegie Medal in the UK, and the New- 
bery Medal in the U.S.A. Before the Communist Party 
came to power in Russia, there were many magazines 
for children, and at the beginning of the 1900s nearly a 
thousand Russian books for children were being pub- 
lished each year. The golden age of Russian children’s 
literature was in the 1920's and revolved around a maga- 
zine called Novyi Robinzon (The New Robinson). One of 
the most important Russian poets for children is Kornei 
Chukovsky. 

The first section of this article deals with the various 
kinds of literature for children: poetry, folk literature, fic- 
tion, picture books, and information books. The second 
looks at the history in more detail. 

Poetry. Nursery rhymes provide many children with 
their first contact with literature. These rhymes are usu- 
ally simple and rhythmic, and are often used to teach 
children the alphabet, days and months, and counting. 
The lullaby “Hush-a-bye, baby, on the tree top” was first 
printed in England in 1765, but may well have its origins 
in ancient Egypt. Many other nursery rhymes are very 
old indeed. Some, like “Hey diddle diddle/The cat and 
the fiddle” seem to be purely nonsense. Others, like 
‘Who Killed Cock Robin,” and “Ring-a-ring o' roses” 
might refer to historical or political events. One of the 
most famous, “Higglety, pigglety, pop!” was made up by 
an American writer, Samuel Goodrich, in 1846. He wrote 
it because he strongly disapproved of nursery rhymes, 
and wanted to show how silly they were. See Mother 
Goose and Nursery rhyme. 

The most famous modern collections of rhymes are 
The Mother Goose Treasury (1966), illustrated by Ray- 
mond Briggs, The Mother Goose Book (1976), illustrated 
by Alice and Martin Provensen, and Quentin Blake's 
Nursery Rhyme Book (1983). 

When children grow out of nursery rhymes, they find 
that much of the verse written specifically for them is of 
the same kind—humorous or nonsense verse. The most 
famous writer of nonsense verse was probably Edward 
Lear. His first book of limericks, A Book of Nonsense, 
was written in 1846 for a family of children he was tutor- 
ing, Lewis Carroll included many nonsense verses in his 

Alice” books, but several of these poked fun at more se- 
tious verses. “Twinkle, twinkle little bat,” for example, 
mimics "Twinkle, twinkle little star,” which was written 
by Jane Taylor in 1806. 

At the beginning of the 1900's, when adults in the 
West saw children in a sentimental light, many rather 
Sentimental poems were written. These followed the ex- 
ample set by Robert Louis Stevenson, whose A Child's 
Garden of Verses appeared in 1885. Other examples in- 
clude Rose Fyleman’s “There are fairies at the bottom of 
my garden” and A. A. Milne’s “Christopher Robin is say- 
ing his prayers.” The most famous of A. A. Milne’s poems 
can be found in his collections, When We Were Very 
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Illustration from Sing to the Sun © 1992, by Ashley Bryan. 
Reprinted by permission ‘of HarperCollins Publishers, 


Acollection of poems called Sing to the Sun vividly portrays 
‘African American and Caribbean Island life with colourful and 
playful illustrations and simple but musical language. 


Young (1924) and Now We Are Six (1927), the most suc- 
cessful children’s poetry books ever written. 

In the 1980's and 1990's, comic verse became more re- 
lated to children’s real life experiences. Good examples 
are A New Kid on the Block (1984) by Jack Prelutsky, Re- 
volting Rhymes (1982) by Roald Dahl, and many books 
by Michael Rosen, Roger McGough, Shel Silverstein, 

N. M. Bodecker, and David McCord. The most notable 
American writers of poetry for children in this period 
were Myra Cohn Livingston and Eve Merriam. 

Poets have also written serious poetry for children, al- 
though it is often very difficult to decide what is for chil- 
dren and what is for adults. Writers such as Ted Hughes, 
Charles Causley, and John Ciardi have explored themes 
as important as the meaning of life in poems suppos- 
edly written for children. James Berry, John Agard, and 
Grace Nichols have introduced Caribbean rhymes to the 
UK. One of the first books of poetry about black children 
in the U.S.A. was written by Gwendolyn Brooks in Bron- 
zeville Boys and Girls (1956). Other notable black writers 
are Nikki Giovanni and Arnold Adoff. 

Folk literature. Folk tales, fairy tales, myths, epics, 
ballads, and fables are often read by, or told to, children. 
These stories were passed down by word of mouth 
from prehistorfc times and were some of the first books 
to be printed in the 1400s. Children were among the 
first audiences for the stories, but childhood was very 
different then. Many of the tales contain material that is 
violent and frightening, and are about life and death, 
fear, sexuality, and coping with a hostile world. The 
same basic stories can be found in countries all over the 
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IMlustration by Ed Young from Lon Po Po, A Red Riding Hood Story from China 
Fairy tales have entertained children of different cultures for 
hundreds of years. Lon Po Po is a modern retelling of the Chi- 
nese version of the “Little Red Riding Hood” fairy tale. 


\Wustration by Marcia Brown used with the permission of 
Charles Scribner's Sons. Illustration © 1982 Marcia Brown 


Shadow is a West African folk tale about a spirit. The tale was 
adapted and retold by the French poet Blaise Cendrars. 


world. For example, black slaves in the U.S.A. brought 
stories from Africa. These became widely known 
through the “Uncle Remus’ stories. Africa is where Brer 
Rabbit and the stories of Anansi the spider come from, 
Many collections of African tales have been published 
in the West, including the Nigerian collection How the 
Leopard Got his Claws (1972), by Chinua Achebe. Since 
the mid-1800s, stories like these have been adapted for 
children, usually by reducing the unpleasantness and 
providing happy endings. In the 1900's many collections 
of Indian folk tales and legends were published. Collec- 
tions in English include Mulk Raj Anand’s /ndian Fairy 
Tales (1946) and Ruskin Bond's Ta/es and Legends of 
India (1987). Folk tales from Indonesia and other Asian 
countries have appeared in a multivolume collection, 
Tales from Asia, which began to be published in 1975. 

Folk tales and fairy tales are sometimes difficult to 
tell apart. Folk tales often deal with legendary heroes, 
such as Robin Hood, and also bring in elements of su- 
perstition and magic. Fairy tales are often peopled with 
characters such as wicked stepmothers, princes and 
princesses, fairy godmothers, witches, and talking ani- 
mals. Tales of this kind were taken up by the aristocracy, 
especially in France in the late 1700's, and were rewrit- 
ten by writers such as Charles Perrault. His Ta/es of Past 
Times Told By Mother Goose, known simply as Tales of 
Mother Goose, was translated into English in 1729. This 
collection included the well-known “Red Riding Hood" 
and “Puss in Boots.” In 1812, the brothers Jacob and Wil- 
helm Grimm published Household Tales, a collection of 
stories that they had gathered in Germany, which are 
now mostly known as Grimm's Fairy Tales. They include 
“Snow White’ and “Hansel and Gretel.” The brothers 
Grimm probably changed the original stories a great 
deal, so as not to shock their readers. English folk tales, 
such as “The Three Bears’ and “The Three Little Pigs’, 
were adapted for children by Joseph Jacobs. Arabian 
Nights was first published in English in 1706, but it was 
nearly a hundred years later before a version for chil- 
dren appeared. The tale of Queen Scheherazade, who 
tells the sultan a story every night so that he will not kill 
her, comes from Syria and other countries. Schehera- 
zade's stories include the tales of Sinbad, Aladdin, and 
Ali Baba. Other writers, such as Hans Christian Ander- 
sen in Denmark, and Zachris Topelius in Finland, cre- 
ated new “fairy” stories. 

Myths, legends, and epics. Myths are stories that am 
cient or primitive peoples used to explain the beginning 
of the world, the weather, or other natural forces. Out 0' 
them developed long, “epic” stories and legends of 
gods and heroes. They still have strong appeal, because 
the stories are simple, colourful, and highly exagge™ 
ated. The most famous are the Greek stories attribute 
to the poet Homer. The Iliad tells of the war between 
Greece and Troy, and The Odyssey relates the story of 
the Greek hero Odysseus (known as Ulysses in Latin) 
and his journey home after the war. In the 1800's, the 
American author Nathaniel Hawthorne wrote a version 
of these myths for children, A Wonder-Book for Boys 
and Girls. The British author Charles Kingsley disliked 
the book so much that he wrote his own version, The he 
Heroes. A famous modern version, The God Beneath’ K 
Sea (1970), was written by Edward Blishen and Leon al 
field. Legends can also spring from folk tales, such as 


“Robin Hood” in England, “William Tell“ in Switzerland, 
and the American “Davy Crockett.” 

In Australia, Patricia Wrightson wrote several novels 
that use and invent Australian folklore, notably The Ice 
Is Coming (1977). In New Zealand, many early books for 
children used the theme of friendship between the set- 
tlers and the Maori people. 

The most influential English epic has been the legend 
of King Arthur and the Knights of the Round Table. The 
stories of King Arthur, Queen Guinevere, Merlin the ma- 
gician, the magic sword Excalibur, Sir Lancelot, Sir Gala- 
had, and the quest for the Holy Grail all originated in the 
700's in Wales, and have been retold many times since. 
The first version for children was published in 1862. The 
story of “The Sword in the Stone,’ taken from T. H. 
White's version of the Arthurian legend The Once and 
Future King (1958), has been very popular with children. 

Some legends originated in the late 1800s, especially 
in the U.S.A., where the cheap “dime novels” made he- 
roes out of Casey Jones, Buffalo Bill, and even outlaws 
like Billy the Kid. 

Ballads tell the same kind of stories in verse, and 
were first performed by wandering minstrels. Spain has 
a strong tradition of such ballads. In England, Robin 
Hood, who may have been a real outlaw in the 1200s, 
became famous through ballads. One of the few writers 
to write ballads today is Charles Causley. 

Fables are another very ancient form of oral tale that 
have survived in children’s books. A fable is a short story 
that usually gives a moral, or makes a comment on how 
people behave. The most well-known fables are those 
attributed to a Greek slave named Aesop who lived in 
about 600 B.C. “The Fox and the Grapes’ is a well-known 
example. The stories of “Brer Rabbit’ are another form of 
fable, originating in Africa. In France the most famous fa- 
bles are those by Jean de la Fontaine. 

Fiction. Children’s books are rather more likely to 
deal with fantasy—things that could never possibly 


From the Fortune-Tellers by Loyd 
Schart Hyman. Used by pe 


‘Alexander. Illustration by Trina Schart Hyman. © 1992 by Trina 
ye eon of Dutton Children’s Books, a division of Penguin USA Inc. 
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Mlustration and original Japanese text (1987) by Misumasa ‘Anno. English text (1989) by Orchard 
Books, New York City 


Fables use entertaining animal characters to illustrate moral les- 
sons. Anno’s Aesop is a retelling of Aesop's Fables. 


happen—than adult's books. This may be because young 
children do not always understand where real life ends 
and fantasy begins, while older children are happy to let 
their imaginations fly. Fantasy for children was frowned 
upon by adults in the 1700's and early 1800s, but gradu- 
ally, especially in books for girls, and especially in Eng- 
land, fantasies became accepted. Books by Mrs. Moles- 
worth, Lewis Carroll, George MacDonald, and Charles 
Kingsley set the fashion. A great favourite is a Swedish 
classic written in 1906-1907 by Selma Lagerléff, The 
Wonderful Adventures of Nils. 

Fantasy can either be setina world that looks like 
ours, such as Alan Garner's The Weirdstone of Brisinga- 


The Fortune-Tellers is a fan- 
tasy set in the African country 
of Cameroon. The main char- 
acters are an old fortune teller 
and a young carpenter who 
dreams of power, riches, and 
romance. 
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Ilustration by the author from Where the Wild Things Are by Maurice Sendak 


Illustrations play an important part in most children’s books. A menagerie of monsters in Mau- 
rice Sendak’s Where the Wild Things Are, above, comes to life in the imagination. 


men (1960), or in a totally different world, like Ursula Le 
Guin’s Earthsea quartet (1967-1990), or Lloyd Alexander's 
Prydian cycle (1963-1968). In other books the characters 
can move between reality and fantasy, as they do in C. S. 
Lewis tales of the land of Narnia, The Lion, the Witch, 
and the Wardrobe (1950) and its sequels. Many fantasies 
use talking animals as characters, a tradition that goes 
back to the fables. The most famous of these books in 
the United Kingdom is probably Kenneth Grahame's The 
Wind in the Willows (1908), which features Badger, Rat, 
Mole, and Toad as river-bank friends. The U.S. classic, E. 
B. White's Charlotte's Web (1952), centres on the friend- 
ship between a spider and a pig. Some of the best Aus- 
tralian children’s books, such as Norman Lindsay's The 
Magic Pudding (1918), are in the same tradition. 

Perhaps the most famous Italian children’s fantasy is 
Pinocchio (1883), by Carlo Collodi, the story of a wooden 
puppet who comes to life. Michael Ende's fantasy quest 
story, The Neverending Story, originated in Germany, a 
country with a long tradition of folk tales. A much-loved 
French series of books by Jean de Brunhoff and his son 
Laurent tell of the adventures of Babar the Elephant. One 
of the best books to teach children tolerance of people 
different from themselves is André Maurios’ Fattiputts 
and Thinifers (1930). One of the most translated authors 
from Scandinavia is the Finnish writer Tove Jansson, 
whose series of fantasies began with Finn Family 
Moomintroll (1948). Another is Astrid Lindgren of Swe- 
den, who wrote the “Pippi Longstocking” series about a 
very strong and eccentric female heroine. 

The adventure story lies somewhere between fantasy 
and realism. In the 1800's, adventure stories were writ- 
ten largely for boys. In the 1900s, they featured heroes 
such as “Biggles” in the UK, the Hardy boys in the U.S.A, 
and Simon Black in Australia. Increasingly, female hero- 
ines such as Nancy Drew became popular. Romances 
such as the “Sweet Valley High” series have also been 
bought in huge numbers by girls all over the world. 

Mystery and detective stories, science fiction, and 

even horror stories are popular with young readers. In 
The House of Dies Drear (1968) by Virginia Hamilton, a 
13-year-old boy finds buried treasure in a mysterious 
old house. Robert Newman's The Case of the Frightened 
Friend (1984) introduces enterprising young detectives 


who investigate the mystery of a classmate's family. 

More recently, children’s books, especially in the 
U.S.A., have turned to realistic themes, including di- 
vorce, racial prejudice, violence, illness, and death. 
Teachers use such stories to help children come to 
terms with issues that may be worrying them. 

Picture books. More original work for children has 
been produced in the picture book than in perhaps any 
other kind of book. Some of the earliest picture books 
were produced in Germany, including F. J. Burtuchis 
Picture-book for Children in 24 volumes beginning in 
1790. Cheap colour printing began in the late 1800s, and 
the first colour magazine for children, Boys of the Em- 
pire, was published in England in 1888. 

India's first picture book in English, Home, by Kamla 
Nair and K. S. Kaulkarni, was published in 1965. Japan 
has had a long history of children’s books, and its pic- 
ture books are particularly famous. The books of Mitsu- 
masa Anno, with their detailed pictures, have sold all 
over the world. The very simplest picture books for i 
young children by Dick Bruna come from Holland an 
are internationally popular. Books using cartoon strips 
have become widely acclaimed. Goscinny and Uderzos 
Asterix the Gaul series from France, Hergé’s “Tin Tin = 
ries from Belgium, and Raymond Briggs's Father Christ 
mas (1973) and The Snowman (1978) from England have 
all been filmed. 

Some of the most inventive picture books come ba 
Australia, by authors such as Jan Ormerod, Bob Gral b 1 
and Julie Vivas. New Zealand has produced Ronda Hs 
mitage's The Lighthouse Keeper's Lunch ( 1977) and Vee. 
ley Dodd's the Hairy Maclary from Donaldson's Dally 
ries. i ed by 

Picture books in the U.S.A. were greatly influe 
immigrants from Europe, such as the Hungarian Kal a 
Seredy and Ludwig Bemelmans, who was born in ae 
of Austria that is now in Italy. Bemelmans is fama E 
his books set in France about the schoolgirl Madel! waa 
Picture books are the most international form of p 
and many have been translated, such as the Frenc 
Marcel Aymé’s The Wonderful Farm (1950), and the 
work of Reiner Zimnik from Germany. 

Picture books now deal with very serious 
Rose Blanche (1985), by Roberto Innocenti an 


subjects. 
d Chris- 


tophe Gallazis, is about the Holocaust, and Toshi 
Maruki's Hiroshima no Pika (1982) and Junko Morimoto’s 
My Hiroshima (1987) deal with the bombing of Hiro- 
shima. The British author Anthony Browne's books 
about lonely children, such as Gorilla (1983), are read all 
over the world. 

Information books are very popular, and have a tra- 
dition going back to the Orbis Pictus by Comenius 
(1658). Current books range from large encyclopedias, 
such as The World Book Encyclopedia, which was first 
published in 1917, to series that deal with almost any 
imaginable subject. David Macaulay's series of books, 
which include Castle (1977), look inside structures in 
great detail and show how they were built. 


History 


Childhood is different in different parts of the world 
and has changed over the centuries. The literature that 
people think is suitable for children has changed a great 
deal too. In the West, there is a huge variety of chil- 
dren's literature, dealing with almost every subject, in- 
cluding racial conflict, sex education, drug abuse, chil- 
dren's rights, and death. In earlier times, such subjects 
would not have been allowed in children’s books. In 
other countries, such subjects are still banned. 

Early children’s literature. Before the printed book, 
children shared the oral storytelling of adults. When 
books first began to be printed, children read fables and 
religious writings. One of the first books printed by Wil- 
liam Caxton in England was Aesop's Fables (1484), taken 
from ancient Greek stories. 

The church in England disapproved of reading books 
for fun, and disapproved of the fables sold by pediars. 
Children were instead given sermons, which were often 
grim and frightening. A famous example is James 
Janeway's A Token for Children (1692), which told of the 
holy lives and “joyful deaths of several young children.” 
One classic book of the time, which is still read by chil- 
dren and adults, is John Bunyan's The Pilgrim's Progress 
(1678), Severe Puritan books were also written in the 
U.S.A, including the New England Primer, written in the 
late 1600's by Benjamin Harris, an Englishman living in 
the U.S.A. These books often contained rhymed alpha- 
bets, and were illustrated by crude woodcuts. 

At the beginning of the 1700s, more people began to 
read, and more books of fiction were published. Chil- 
dren were able to read more widely, and adopted adult 
books such as Daniel Defoe's Robinson Crusoe, and Jon- 
athan Swift's Gulliver's Travels. These books originally 
had serious religious or political purposes, but they 
were soon simplified for children. Robinson Crusoe, the 
story of a man shipwrecked on a desert island, was imi- 
tated by many hundreds of writers. Nearly a hundred 
years later, a Swiss clergyman wrote The ‘Swiss Family 
Robinson, which in turn inspired Captain Marryat to 
write the shipwreck adventure Masterman Ready in 
1841. Some famous novels of the 1700s, including the 
first novel, Samuel Richardson's Pamela, were rewritten 
for children. Fairy tales were imported from France. 
They were intended for adults to read, but they were 
Soon taken up by children. 

_ In 1744, Mary Cooper, a London bookseller, pub- 
lished the first known collection of nursery rhymes, enti- 
tled Tommy Thumb’s Song Book. ‘Another bookseller, 
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Ring-a-ring-a-roses, 


A pocket full of posies ; 
Hush! hush! hush! hush! 
We're all tumbled down. 


Ilustration by Kate Greenaway from Mother Goose (1881) 


Mother Goose fairy tales, rhymes, and songs have charmed 
young children since the 1700s. 


John Newbery, published A Little Pretty Pocket Book, 
which was designed to make learning fun for the first 
time. It was sold with a ball for boys to play with and a 
pincushion for girls. Newbery and his family went on to 
publish many hundreds of books, including The History 
of Little Goody Two-Shoes, which was probably written 
by the famous playwright, Oliver Goldsmith. The first 
novel for children was Sarah Fielding’s The Governess 
(1749), which tells stories about the girls at Mrs. 
Teachum’s ‘Little Female Academy.” 

The 1800's. In England, many thousands of religious 
pamphlets were written for children. Novels such as 
Mrs. Sherwood’s The History of the Fairchild Family 
(1818) were written to teach strict lessons in morality 
and aimed to instil fear in the reader. The first book to 
show children behaving much as they do today, with 
adults treating them with sympathy, was Catherine Sin- 
clair's Holiday House (1 839). After that, children’s books 
became more fun. In 1846, the same year that Edward 
Lear published his Book of Nonsense, Hans Christian 
Andersen's fairy tales, including the stories of “Thum- 
belina“ and “The Little Mermaid,’ were translated into 
English. Collections of Norwegian folk tales by Peter 
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Illustration for “John Gilpin's Ride” from R. Caldecon's Picture 
Book No. 1(1879) 


Great illustrators of the 1800's, including Randolph Calde- 
cott, helped make pictures a major part of children’s literature. 


Asbjérsen and Jørgen Moe appeared in the 1840's, with 
stories such as “The Three Billy Goats Gruff.” In the 
U.S.A. in 1823, a poem was published in a New York 
State newspaper that was to become part of American 
life. It was “A Visit from St. Nicholas”, and it begins 

” Twas the night before Christmas. . .” 

In England, there were two main kinds of writing, one 
for boys and one for girls. Writers like Charlotte Yonge, 
Mrs. Molesworth, Hesba Stretton, and “A.L.O.E’ (‘A Lady 
of England’), produced hundreds of books in which little 
girls help the poor and needy and live happy lives at 
home. The very best of this kind of book were written by 
Frances Hodgson Burnett, an Englishwoman living in 
the U.S.A. In Hodgson Burnett's A Little Princess, the rich 
Sara Crewe loses all her money and is badly treated by 
the wicked Miss Minchin. The Secret Garden tells the 
story of a sour little girl and a sick little boy who grow to 
be happy and healthy through the influence of nature. 
Mrs. Molesworth also introduced magic into her stories, 
The cuckoo comes to life and talks to Griselda in The 
Cuckoo Clock (1877). One of the most famous European 
books of this time was from Switzerland, Johanna Spyri's 
Heidi (1873). 

Writers for boys concentrated on the school story, 
such as Tom Brown’s Schooldays by Thomas Hughes, 
and adventure stories such as those written by Captain 
Marryat and R. M. Ballantyne. By the end of the 1800's, G. 
A. Henty, W. H. G. Kingston, and others were turning out 
hundreds of books set in different parts of the British 
Empire. Many of these had historical settings and were 
intended to educate as well as to entertain their readers. 

Today, they often seem to be very racist in their atti- 
tudes. 

In India, the oral storytelling tradition was strong. 


When the British colonized India, they brought with 
them the idea of a separate literature for children. The 
School Book Society distributed English books in the 
1800's, but there were also children’s books in Hindi, by 
authors such as Raja Shivprasad. The first Indian maga- 
zine for children, Digdarshan, was published in Bengali 
in 1818. i 

In the U.S.A., girls were also given books with strong 
moral sentiments, but the heroines had much more 
freedom, and stronger characters. This led to their pop- 
ularity in England. What Katy Did (1872), Little Women 
(1868), and Pollyanna (1912) are still enjoyed today, as are 
the Canadian Anne of Green Gables (1908) and the Aus- 
tralian Seven Little Australians (1894). A fashion for 
books about naughty boys was set in the U.S.A. by 
Thomas Aldrich in 1869 with The Story of A Bad Boy. 
The most famous of these books was Mark Twain's Tom 
Sawyer (1876), which is a mixture of everyday life and 
very dramatic adventure set in the town of Hannibal, 
Missouri. 

The period 1860 to 1920 is often described as the r 
“golden age” of children’s books. Lewis Carroll's Alice's 
Adventures in Wonderland (1865) and Through the 
Looking Glass (1871) have become classics, known also 
for their original illustrations by Sir John Tenniel (see 
Tenniel, Sir John [picture]). Writers like Edith Nesbit and 
Rudyard Kipling created a friendly, straightforward way 
of writing for children that has been imitated a great 
deal. Nesbit wrote The Story of the Treasure Seekers 
(1899), about children trying to restore the family for- 
tunes and Five Children and It (1902), about meeting a 
fantastic creature who grants magic wishes. Kipling’s 
The Jungle Book (1894) contains several stories about y 
Mowgli, a boy brought up with a wolf-pack in India. Kip- 


bit, 
The first modern picture book was The Tale of Peter fe A 
one of a series of animal stories written by Beatrix Poe ie 
author also illustrated the stories with delicate waterco 


ling's Just-So Stories (1902), which were originally told to 
his children, include “How the Elephant Got His Trunk” 
and "How the Camel got his Hump.” Robert Louis Ste- 
venson’s Treasure Island (1883) proved that dramatic ad- 
ventures could have lasting value. The most memorable 
character in the book is the murderous pirate Long John 
Silver. 

In Australia, New Zealand, and Canada, with their rel- 
atively small populations at this time, children’s books 
developed slowly. Ethel Turner's Seven Little Australians 
(1894) was rather like the girls’ novels of Louisa M. Al- 
cott, except with an Australian setting. Stories set in the 
outback were becoming popular by the early 1900's. 
Mary Grant Bruce's Mates at Billabong (1910) was the 
first of fifteen books about a sheep station (ranch). The 
first children’s book set in New Zealand, Stories about 
Many Things, was published in 1833. 

Canadian literature was influenced by the U.S.A. and 
the UK, and although it produced some early magazines 
for children, such as Snowdrop (1847), it was not until 
the 1900's that much fiction was written. Realistic books 
were most common, notably Ernest Thompson Seton's 
Red Fox (1905), and the series of nine books by L. M. 
Montgomery about a girl's life on Prince Edward Island, 
beginning with Anne of Green Gables (1908). 

Illustrated books became important in the late 1800s, 
as new printing processes made the printing of colour 
pictures both better and cheaper. Influential illustrators 
in England included Randolph Caldecott, Walter Crane, 
Kate Greenaway, and Arthur Rackham. The most interna- 
tionally successful artist was Beatrix Potter, whose little 
"Peter Rabbit” books, with their delicate watercolour il- 


Ilustration by N. C Wyeth from The Boy's King Arthur 


Fs by Sidney Lanier (1917) 
reat illustrators of the 1900's include N. C. Wy! ah ned 
is dramatic illustrations of children’s classics, such as The Boy's ee | Lobel gaine 
Popularity for his delightful pictures of animals in ‘such books as Fables, right. 
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Mustration by Ernest Shepard (1926) 


Winnie-the-Pooh by A. A. Milne is a famous book about a boy 
and his adventures with his collection of stuffed toy animals. 


lustrations, have been translated into many languages. 
In the U.S.A., Howard Pyle, N. C. Wyeth, and Maxfield 
Parrish were the most original illustrators. 

The 1900's. Because children’s books are written by 
adults, they often reflect very clearly the mood of the 
adult world, After World War | (1914-1918), children’s 
books emphasized quietness and security. A. A. Milne’s 
Winnie-the-Pooh (1926) and The House at Pooh Corner 
(1928) are small, gentle stories of Christopher Robin and 
his toys: the rather stupid Pooh Bear, his timid friend Pi- 
glet, the gloomy donkey Eeyore, and others, They have 
been among the most popular children’s books ever 
written. In the U.S.A, Laura Ingalls Wilder's story of her 
childhood as a pioneer in the American Midwest, begin- 
ning with Little House in the Big Woods (1932), empha- 


w p Wr 


IMlustration by the author from Fables 1980) by Arnold Lobel 


eth and Arnold Lobel. Wyeth became known for 
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sized independent living. Also popular were stories of 
small-town life, like Maud Hart Lovelace’s Betsy-Tacy 
books. In England, Arthur Ransome’s Swallows and Am- 
azons series described children “messing about with 
boats” and having other outdoor adventures. 

Another way of escaping from the real world was to 
read fantasy. In 1937, a British scholar, J. R. R. Tolkien 
published The Hobbit and introduced readers to the 
world of Middle Earth, peopled with hobbits, elves, 
dwarfs, trolls, orcs, and dragons. The Hobbit was a chil- 
dren's book, and many children have enjoyed its sequel, 
written for adults, the three-volume epic The Lord of 
The Rings (1954-1955). 

Perhaps the most famous German book of this time 
was Felix Saltern’s Bambi (1923). During the 1930's in 
Germany, many books were banned by the Nazi Party, 
including Erich Kastner's classic story Emil and the De- 
tectives (1929). Very few serious children’s books were 
written about World War II (1939-1945), until many years 
later, when the children who had lived through the war 
grew up. At the time, popular fictional heroes included 
“Biggles,” the British air force pilot. 

After World War II, children’s literature became a 
major industry, producing everything from board books 
for the very youngest readers, to “young adult’ novels 
that dealt with adult themes. 

The most popular writer in the UK has been Enid Bly- 
ton, whose 600 books included series such as the “Fa- 
mous Five" and the “Secret Seven.” Her books have been 

criticized for the simplicity of their ideas and language, 
but have sold millions of copies. More well-known inter- 
nationally is Roald Dahl, whose most famous book is 
Charlie and the Chocolate Factory (first published in the 
U.S.A. in 1964). Despite concerns over their sometimes 
cruel and violent content, his books have been bought 
and enjoyed by millions of children. A classic modern 
Australian fantasy is S. A. Wakefield's Bottersnikes and 
Gumbles (1967), about odd creatures who live in rubbish 
dumps. Other writers such as William Mayne, Jan Mark, 
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Hustrarion by Harold F. Heady from High Meadow by Eleanor B. 


Heady and Harold F. Heady 


An information book on ecology describes how moisture rises from the earth, 
collects in the sky as clouds, and then falls back to earth as rain and snow. 


and Alan Garner in the UK, Katherine Paterson, Cynthia 
Voight, Virginia Hamilton in the U.S.A., Margaret Mahy 
in New Zealand, and Patricia Wrightson and Ivan Sou- 
thall in Australia have written books of the highest liter- 
ary standard. 

Dr. Seuss (Theodore Seuss Geisel) wrote a series of 
“beginner books” with eccentric pictures and extrava- 
gant rhymes for younger readers. Perhaps the best- 
known of these was The Cat in the Hat (1957). Another in- 
ternationally successful series has been the adventures 
of Thomas the Tank Engine and his friends, by the Rey, 
W. Awdrey. 

Original stories were published in the School Journal, 
a magazine produced by the New Zealand government's 
department of education and sent out to all New Zea- 
land schools, It was here that the most famous of all 
New Zealand children’s writers, Margaret Mahy, was 
first published. She has since won many awards for her 
picture books and novels, and has twice won the British 
Carnegie Medal with The Haunting (1982) and The 
Changeover (1984). Australian writers such as James Al- 
dridge, Nadia Wheatley, Gary Crew, and Colin Thiele 
are known the world over. Canadian writers like Robert 
Munsch, whose heroine in The Paper Bag Princess does 
not marry the prince, are also internationally popular. 

Picture books have continued to be experimental, and 
the work of illustrators such as Maurice Sendak, John 
Burningham, Chris Van Allsburg, Julie Vivas, and Ray- 
mond Briggs has come to appeal to adults almost as 
much as to children. 

By the 1990s, publishing for children was dominated 
by carefully designed series of romances, “choose your 
own adventure” books, or horror stories. These are 
often written by teams of writers, and the characters, 
plots, and settings are designed to appeal to the widest 
audience. Also popular have been books that deal with 
modern problems. Outstanding amongst writers of such 
books is Robert Cormier, whose sometimes controver- 
sial books, such as The Chocolate War (1974) and After 


Wiad 
Mlustration (1900) by W. W. Denslow from The 
of Ozby L Frank Baum 


Fantasies—like The Wizard of 02— 
are thrilling tales of imaginary lands. 
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This Place Is Crowded de- 
scribes education, holidays, 
transportation, and other 
ways of life and customs in 
the crowded island country of 
Japan. 


Illustration from This Place Is Crowded © 1992 by Barbara Laval 
from Walker and Company. All rights reserved. 


The First Death (1979), deal with violence, corruption, and Marianne Carus’ Cricket in the U.S.A. set out to com- 
and terrorism. bine entertainment and education. 

Children’s nonfiction. In the 1800s, information Related articles in World Book include: 
books were very popular in the U.S.A., especially those Ballad Fable Waray rhyme 
written by Samuel Goodrich under the name of “Peter Book an Medal TA Storytelling 
Parley’. These were imported into England, and much Encyclopedia Library 
imitated. In the 1900s, information books have become Epic Mythology 


part of the educational system, and several of them have 
won major prizes. Hendrik van Loon, for example, won 
the first American Newbery Medal for the best chil- 
dren's book of 1922 with The Story of Mankind, Informa- 
tion books are now usually produced in sets and series In the evening, after dinner, he tells the Od 
by specialist publishers using the most modern photo- Ladys friends all about his life in the great forest. 
graphic techniques. 

Children’s magazines. The first magazines for chil- 
dren were probably published in Britain in the 1700s by 
John Newbery, whose Lilliputian Magazine appeared in 
1751. The first to be published in Spain was La Gaceta de 
los Niños (1798). Many of the magazines published in the 
next 100 years were religious. Peter Parley’s Magazine, 
which was concerned with facts, was very successful. 
Magazines for children were an important part of chil- 
dren's reading in Russia in the 1800s, and the first 
French children’s magazine was Le Journal des Enfants 

833). 

In the UK and the U.S.A. in the 1800s, children read 
magazines that contained adventure stories, often laced 
with horror and violence. These were known in England 
as "penny dreadfuls” and in the U.S. as “dime novels.“ To 
combat their influence, magazines such as Charlotte 
Yonge’s Monthly Packet (from 1851), and The Boys Own 
Paper (produced by the Religious Tract Society from 
1879) were founded. Magazines were very important in 
the U.S.A, and in the late 1800's much of the best writing 
for children first appeared in magazines like St Nicho- 
las, Our Young Folks, and Wide Awake. These maga Ţ 
es were widely read by the children of pioneer fami- 
les, 


Tiiustration by the author trom The Story of Babar by jean de 
i spewed 1961, Random House, Inc. 
In the 1900s, although there are many thousands of Brunhoff; € 1933, renewe i 
i 1 i ‘Babar is a French children’s classic about an ele- 
eee destin for le oys Khel away from the jungle to live in Paris. 


very few, such as the School Journal in New Zealand, 
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Making a lithograph. The artist draws on a lithographic stone with a greasy crayon, /eft. The art- 
ist dampens the stone with water and applies ink that sticks to the drawing but not to the rest of 
the stone, centre. Then a sheet of paper is pressed against the inked stone to make a print, right. 


Litharge, also called /ead monoxide, (chemical for- 
mula, PbO), is a poisonous yellow or reddish-yellow 
solid, a compound of lead and oxygen. It is made by 
heating lead or certain of its compounds in air. Litharge 
is used in making lead glass, pottery glazes, and rubber. 
Lithgow (pop. 12,369) is an industrial city in New South 
Wales, Australia. It lies 975 metres above sea level in the 
Blue Mountains, about 150 kilometres west of Sydney. 
The Council of the City of Greater Lithgow administers 
an area of about 3,470 square kilometres. 

Lithgow’s small arms factory, owned by the federal 
government, is the largest precision engineering works 
in the Southern Hemisphere. Major power stations at 
Wallerawang and Mount Piper use coal from local 
mines and employ many people from the city. Other in- 
dustries include steel fabrication and clothing and tex- 
tile manufacturing. 

Lithium is a chemical element with symbol Li, It is a 
soft, silvery-white metal. It is the lightest known metal 
and is only half as heavy as an equal volume of water, 
Lithium reacts with water, as does sodium, to release 
hydrogen gas. But, unlike sodium, the reaction usually 
does not ignite the hydrogen, 

Lithium is used to make certain types of batteries, 
Lithium compounds are used in the manufacture of vari- 
ous materials, including ceramic products, enamels, 
glass, and lubricants for use at high temperatures. They 


also are used in rubber products and in dyes for textiles, 


One compound, lithium carbonate, is used as a drug to 
treat a mental illness known as bipolar disorder, or 
manic depression (see Mental illness [Affective 
disorders). 
Lithium metal does not occur in nature because it 
combines easily with other elements. Chemists obtain 
the metal by passing electricity through fused (melted) 
lithium chloride. Its atomic number is 3, and its atomic 
weight is 6.941. Lithium melts at 180.54 °C and boils at 
1347°C. It was discovered in 1817 by Johann August 
Arfvedson, a Swedish chemist. 
See also Alkali; Element, Chemical. 
Lithography is a printing process that has an impor- 
tant part in the fine arts and in commercial printing. 
Many artists have created lithographs that rank among 
the masterpieces of printmaking. Commercially, lithog- 
raphy is a leading method of printing books, Magazines, 
newspapers, and other publications. 

This article describes lithography in the fine arts. For 
information on commercial lithography, see the article 
on Printing (Printing by offset lithography). 


How lithography works. Lithography is based on 
the principle that water does not mix with grease. The 
artist draws the picture on a level porous surface witha 
grease pencil, a crayon, or a greasy liquid called tusche, 
The most common surfaces are limestone or a plate 
made of a material such as aluminium, paper, or zinc 
with a specially prepared surface. The grain of the stone 
or plate enables the artist to create lithographs witha 
broad range of tones and textures. 

After drawing the picture, the artist treats both the 
drawn and undrawn areas of the surface with solutions 
of nitric acid and gum arabic. The gum arabic surrounds 
the grease drawing and chemically prevents ink from 
sticking to the undrawn areas. The acid allows the 
grease and gum arabic to be more easily absorbed into 
the pores of the stone or plate. After applying the solu- 
tions, the artist uses turpentine to dissolve and remove 
drawing materials remaining on the surface of the stone 
or plate. 

The artist then dampens the surface with water. The 
undrawn areas absorb water, but the greasy drawn 
areas reject it. The artist applies an oil-base ink to the 
surface with a roller, The ink sticks to the greasy areas 
but not to the wet ones. ; 

Next, the artist places a sheet of paper on the printing 
surface and runs the paper and the stone or plate 
through a printing press under heavy pressure. The 
pressure transfers the inked design onto the paper. To 
make additional impressions of the picture, the artist re- 
dampens and reinks the surface. 

Colour lithography. To make a lithograph in more 
than one colour, the artist must prepare a separate sur- 
face for each colour. For example, the picture may show 
green grass and a red house. On one surface, the artist 
draws the grass, which is printed with green ink. The 
house is drawn on a second stone or plate and then 
printed in red ink. The artist puts the paper through the 
press twice, once for each colour of the total design. 
The artist must draw the grass and house so they appear 
in exactly the correct registration (relationship to eac 
other) in the lithograph. Images printed on limestone oF 
on zinc plates produce coloured pictures having an €s- 
pecially luminous quality. i 

Artists achieve unusual effects by combining lithogra- 
phy with other printmaking processes, such as silk- 
screen printing. Many artists have created lithographs 
by adapting new processes of commercial printing. 

See also Bellows, George W,; Currier and Ives; Dau 
mier, Honoré; Senefelder, Alois. 


Lithuania is a European nation that regained its inde- 
pendence in 1991, after more than 50 years of forced an- 
nexation to the Soviet Union. Lithuania lies on the east- 
ern shore of the Baltic Sea. It had been independent 
from 1918 to 1940, when the Soviet Union occupied it 
and made it one of the 15 republics of the Soviet Union. 

Lithuania covers 65,200 square kilometres. For Lithua- 
nia's total population, see the Facts in brief table with 
this article. Vilnius is Lithuania's capital and largest city. 
The country’s name in Lithuanian, the official language, 
is Lietuvos Respublika (Republic of Lithuania). 

Government. Lithuania is a republic. The president is 
the highest government official and is elected by the 
people to a five-year term. The president appoints a 
prime minister. Lithuania's parliament is called the Sei- 
mas. The 141 members of the Seimas are elected by the 
people to four-year terms. The Supreme Court is Lithua- 
nia's highest court. Other courts include the Court of 
Appeals and the Constitutional Court. 

Under Soviet rule, the Communist Party was Lithua- 
nia's only political party. Since 1989, other parties have 
been allowed. The Democratic Labour Party, which 
changed its name from the Communist Party, is the larg- 
est party. Other parties include the Christian Democratic 
Party and the Social Democratic Party. 


Facts in brief about Lithuania 


Capital: Vilnius. 

Official language: Lithuanian. 

Official name: Lietuvos Respublika (Republic of Lithuania). 

Area: 65,200 kmè. Greatest distances—north-south, 280 km; east- 
west, 375 km. 

Elevation: Highest—Juozapines, 292 m. Lowest—sea level along 
the coast. 

Population: Estimated 1996 population—3,782,000; density, 58 
people per km’; distribution, 72 per cent urban, 28 per cent 
rural. 7989 census—3,689,779. Estimated 2001 population— 
3,845,000. 

Chief products: Agricu/ture—beet cattle, dairy products, pigs _ 
Manufacturing—chemicals, fabricated metal products, electri- 
cal equipment, machinery, food products, petroleum prod- 
ucts. 

Money: Currency unit-litas. One litas = 100 cents. 
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Symbols of Lithuania. Lithuania's flag has three horizontal 
stripes. The yellow stripe stands for fields of ripening grain. The 
green stripe represents Lithuania's evergreen forests. The red 
stripe symbolizes the blood shed for freedom. Lithuania's coat of 
arms features a knight on a white horse. 


People. About 80 per cent of the people of Lithuania 
are Lithuanians, a nationality group that has its own cus- 
toms and language. About 9 per cent of the population 
are Russians, and a somewhat smaller number are Poles. 
Less than 1 per cent are Jews. Before World War II 
(1939-1945), about 8 per cent of the population were 
Jews, but the Nazis killed most of them during the war. 

About 90 per cent of the Lithuanians are Roman Cath- 
olics, Most of the rest belong to the Lutheran Church. 
Lithuania's culture developed under Roman Catholic in- 
fluence, and Catholic traditions are retained. 

Under Soviet rule, the government made the practice 
of many of the old Lithuanian customs very difficult. For 
example, Soviet laws forbade religious instruction, reli- 
gious publications, and charity work. The Soviet govern- 
ment also discouraged church attendance. In 1988, the 
Soviet restrictions on religion in Lithuania ended. 

Lithuania was a rural society until the Soviet conquest. 
About three-quarters of its people lived in rural villages. 
The Soviet government industrialized the country. The 
government took away private land and combined small 
farms into large state-owned farms. It built many facto- 
ries, and large numbers of people moved from rural 
areas into cities to work in these factories. Today, about 
two-thirds of the people live in urban areas. 

Lithuanians wear clothing similar to that worn in 
Western countries. But they cherish their decorative na- 
tional costumes and wear them on festive occasions. 


Vilnius, the capital and larg- 
est city of Lithuania, lies along 
the Neris River. The city is a 
major cultural and industrial 
centre. It is famous for its 
many old churches, some of 
which date from the 1400s. 
Modern high-rise buildings 
stand among the older struc- 
tures. 
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Traditional folk costumes brighten special Lithuanian cele- 


brations, such as the festival shown above. But Lithuanians usu- 
ally dress much as people in Western countries do. 


For recreation, Lithuanians especially enjoy singing 
and sports, particularly basketball, boxing, rowing and 
soccer, Choral singing is highly developed in Lithuania, 
and thousands of people sing and dance in annual festi- 
vals, These festivals have become a Lithuanian tradition 
since the 1920s, and they attract huge crowds of specta- 
tors from throughout the republic. Many ancient Lithua- 
nian songs, called dainos, and folk tales have been 
handed down in spoken form for generations. Lithuania 
has 11 theatres where ballet, drama; and opera are per- 
formed, and it also has a film industry. 

Lithuanian children must go to school from the age of 
6 to 17. Lithuania has 14 universities and colleges. The 
State University in Vilnius was established in 1579. 

Land and climate. Most of Lithuania consists of flat 


or gently sloping land. The highest elevations are in the 
southeast. The land dips down to central lowlands and 
rises slightly in the west. White sand dunes along the 
seacoast provide a popular resort area. The dunes are 
especially attractive on a long strip of land that sepa- 
rates a lagoon from the Baltic Sea. 

The country has about 3,000 small lakes and hundreds 
of rivers. The lakes cover about 1 4 per cent of Lithuania 
The longest and largest river is the Neman (called Ne- 
munas in Lithuanian). It begins in Belarus, which lies to 
the southeast, and drains most of Lithuania during its 
course to the Baltic. 

Lithuania has no large, important mineral deposits, Its 
natural resources include clays and sands, gypsum, 
limestone, peat, dolomite, amber, and small amounts of 
oil. Forests cover about a fourth of the land. Small quan- 
tities of oil have been discovered in western Lithuania 
and offshore in the Baltic Sea. 

In January, the coldest month in Lithuania, the tem- 
perature averages from about — 3° C on the seacoast to 
—6°C in the east. In July, the hottest month, tempera- 
tures average 16° C near the sea and 18° C in the east. 
The average annual precipitation ranges from 53 centi- 
metres to 86 centimetres. 

Economy. During the period of Soviet control, the 
government built many factories in Lithuania. In 1940, 
Lithuania had little industry. Today, about two-thirds of 
the economic product is industrial. 

Lithuanian industry emphasizes chemical production, 
construction, electronics, food processing, machinery 
manufacture, metalworking, and oil refining. The coun- 
try produces large numbers of metal-cutting lathes and 
electric motors. Towns in southern and eastern Lithua- 
nia make appliances. Most of Lithuania's food process- 
ing and chemical industries are in towns in central and 
northern Lithuania. Kaunas, Klaipéda, Vilnius, Siauliai, 
and Panevéiys are Lithuania's major industrial centres. 
Klaipéda has large shipyards. 
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Lithuanians celebrated independence in September 1991, 
when the Soviet Union recognized Lithuania as an independent 
nation. Lithuania had been under Soviet rule for over 50 years. 


Lithuanian agriculture specializes in dairy and meat 
production. Agriculture accounts for about a quarter of 
the country's economic output. Lithuania also has a large 
fishing fleet. 

Under Soviet rule, the government owned most busi- 
nesses, factories, and farms. But in the late 1980's, it 
began to allow private businesses. By the mid-1990s, 
most businesses were privately owned. In 1990, the gov- 
ernment began to allow private ownership of farmland. 
By the mid-1990's, much of the farmland was under pri- 
vate control. 

History. People lived in the region that is now Lithua- 
nia from about 8000 B.C. Groups that were the ancestors 
of the Lithuanian people lived there at the time of Christ. 

In the A.D. 1005, the Roman historian Tacitus made 
the first historical mention of the people who lived near 
the Baltic Sea. He reported that they sold amber to the 
Romans. Near the end of the 1100s, the Lithuanian peo- 
ples inhabiting the area united into a single nation. The 
first great ruler of Lithuania was Mindaugas, who be- 
came king in 1251. Mindaugas was assassinated by no- 
bles in 1263. 

In the 1200's, the people fought a group of German 
crusaders called the Teutonic Knights, who tried to con- 
quer Lithuania (see Teutonic Knights). Lithuania ex- 
panded its boundaries in the 1300s. In time, it extended 
nearly to Moscow in the east and to the Black Sea in the 
south. In 1386, Grand Duke Jagielto (Jogaila in Lithua- 
nian) united Lithuania with Poland. At first, this union 
was a confederation of two states ruled mostly by the 
same king. They were made a single state in 1569. 

The Lithuanian-Polish government collapsed in the 
1700s, and in 1795 Lithuania came under the rule of the 
Czar of Russia. The people rebelled against Russian rule 
in 1831 and 1863 but failed to win independence. The 
czar prohibited books printed in Lithuanian and closed 
Lithuanian schools. But the people continued to educate 
their children and kept the national culture alive. 

The movement for an independent Lithuania became 
Organized in the 1880s. In 1905, a conference of elected 
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representatives of Lithuania demanded self-government 
for their people within the Russian state. The Russians 
rejected this demand. During World War I (1914-1918), 
German troops occupied Lithuania. On Feb. 16, 1918, 
Lithuania became the first of the Baltic States to declare 
its independence from Russia and Germany (see Baltic 
States). Lithuania established a democratic system of 
government. A land-reform programme broke up large 
estates and distributed land among the poor. 

Fighting continued in Lithuania after World War | 
ended. Russia attempted to take over the country. The 
Lithuanians defeated the Russians, and a peace treaty 
was signed in 1920, Poland occupied Vilnius in 1920, 
and held the city until 1939. In 1926, a group of military 
officers and civilian politicians seized power in Lithua- 
nia. Antanas Smetona became president. He gradually 
took over more and more of the authority that the presi- 
dent had shared with the parliament. 

In March 1939, Germany seized part of Lithuania. A 
combination of Lithuanian political parties tried to re- 
store democracy, but failed. Later in 1939, Germany and 
the Soviet Union, a federation of republics founded 
under Russia's leadership in 1922, agreed to divide East- 
ern Europe between themselves. Under this agreement 
the Soviet Union gained control of the Baltic region. The 
Soviet government built military bases in Lithuania. 

In 1940, the Soviet Union occupied all of Lithuania 
and made it a Soviet republic with a Communist govern- 
ment. After the Germans invaded the Soviet Union in 
1941, the Lithuanians revolted against their Soviet rulers 
and established their own government. But the Germans 
suppressed the government. They conquered the coun- 
try and occupied it until 1944, when the Soviet Union 
again took over Lithuania. From 1944 to 1952, Lithuanian 
guerrillas fought the Soviet Union. Thousands of the 
guerrillas were killed. The Soviet government also sent 
about 350,000 Lithuanians to labour camps. 

In 1972, many Lithuanian students and young workers 
demonstrated against the Soviet government, and sev- 
eral people burned themselves to death in protest. Lith- 
uanians continued to express their opposition to Soviet 
rule, particularly after the mid-1980's, when Soviet 
leader Mikhail Gorbachev began calling for more open- 
ness in Soviet society. In 1988, Lithuanian intellectuals 
established the Sajūdis, a non-Communist movement 
that sought to give Lithuania complete control of its 
economy, citizenship requirements, education, and cul- 
tural development. It also sought to clean up Lithuania's 
rivers and lakes, and the Baltic Sea shores, all of which 
had b2en severely damaged by pollution from indus- 
tries. Most members of this and similar movements 
sought total independence and separation from the So- 
viet Union. Lithuanians supported these goals by staging 
public demonstrations. They also elected representa- 
tives who supported their movement to the Soviet par- 
liament that was created in 1989. 

In 1989, Lithuania's parliament expressed a commit- 
ment to full independence. It declared that laws 
adopted by the Soviet parliament were invalid in Lithua- 
nia unless approved by the Lithuanian parliament. The 
government declared Lithuanian the official language. It 
also allowed freedom of religion and the press. 

On Dec. 7, 1989, the Lithuanian parliament abolished 
the monopoly of power that the Communist Party had 
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held since 1940. It established a multiparty political sys- 
tem. Parliamentary elections were held in February 1990. 
A pro-independence coalition led by Sajudis won more 
than 90 per cent of the parliamentary seats. On March 
11, the new parliament declared an immediate restora- 
tion of Lithuania's independence as a nation. The Soviet 
Union demanded a recall of the declaration. But the Lith- 
uanians refused. In response, the Soviet Union applied 
economic pressure. It cut off all of its shipments of oil, 
medical supplies, and many other goods to Lithuania. In 
June—under pressure from Western nations—the Soviet 
Union and Lithuania held a series of talks that led to an 
agreement. Under the agreement, the Soviets restored 
shipments of raw materials and other goods to, Lithua- 
nia. In turn, the Lithuanians agreed to suspend their dec- 
laration of independence temporarily, pending negotia- 
tions with the Soviet Union. However, in January 1991, 
Soviet forces moved into Lithuania to crack down on the 
independence movement. The forces killed 15 Lithua- 
nians. 
In 1991, the Soviet government recognized Lithuania's 
independence. In 1992, economic problems helped 
cause the Sąjūdis coalition to lose control of parliament. 
That year, the Democratic Labour Party—formerly the 
Communist Party—won a majority of the seats. In 1993, 
Algirdas Brazauskas became Lithuania's first president to 
be elected by the people. 
See also Kaunas; Klaipėda; Vilnius. 
Litmus is a substance that is commonly used in chem- 
istry to indicate whether a solution is an acid or a base. 
It can be prepared in an acidic form, which is red, and in 
a basic form, which is blue. An acidic solution will turn 
blue litmus red, but will not affect red litmus. A basic so- 
lution will turn red litmus blue, but will not affect blue 
litmus. A neutral solution, which is neither acidic nor 
basic, will not change the colour of either litmus. 
Litmus may be dissolved in water or alcohol to make 
an indicating solution. Because litmus is an intensely 
coloured substance, only a few drops of litmus indicator 
need to be added to a solution to tell whether it is acidic 
or basic. Litmus indicator is also used when a solution is 
being neutralized. For example, litmus indicator will turn 
an acidic solution red. In order to neutralize the acid, 
base is slowly added. When the solution becomes neu- 
tral, the litmus indicator will change to purple. If more 
base is added, the solution will become basic, and the 
litmus will turn blue. 
Litmus may also be added to absorbent paper to 
make /itmus paper. Litmus paper is blue or red, depend- 
ing on which form of litmus is present. When a drop of 
solution is placed on the paper, the colour will indicate 
whether the solution is acidic, basic, or neutral. 
Litmus is extracted from organisms called lichens. it 
was once used as a dye and in colouring beverages. 
Today, litmus is also used as a stain to make specimens 
easier to examine under a microscope. 
See also Acid; Base; Neutralization. 
Litre is a commonly used measure of capacity and vol- 
ume in the metric system. The official unit for volume in 
the metric system is the cubic metre, but most people in 
countries using the metric system use the litre instead. 
In common usage, a litre equals a cubic decimetre, or 
1,000 cubic centimetres. 

See also Weights and measures; Metric system. 


Little Bighorn, Battle of. See Crazy Horse; Custer, 
George A. 

Little Lord Fauntleroy. See Burnett, Frances H, 
Little Sisters of the Poor is a religious congrega- 
tion of women in the Roman Catholic Church. It is dedi- 
cated to providing the aged poor with respectful care 
and attention until death. The congregation was 
founded in 1839 in St. Servan, France, by Jeanne Jugan. 
Today, the Little Sisters of the Poor have about 250 
homes in 30 countries. The mother house is in St. Pern, 
near Rennes, France. 

Littlewood, Joan (1915- _), is a British theatre di- 
rector and the founder of Theatre Workshop. Her nota- 
ble productions include Brendan Behan’s The Quare 
Fellow (1956) and The Hostage (1958) and the musicals 
Fings Aint Wot They Used TBe (1959) and Oh, Whata 
Lovely War (1963). She also directed the film Sparrers 
Cant Sing (1963). Joan Littlewood came to believe that 
the theatre should bear a close relation to the hopes and 
thoughts of the people. She advocated that writers, ac- 
tors, and producers should work closely together in cre- 
ating drama. 

Joan Littlewood was born in London and studied at 
the Royal Academy of Dramatic Art. She founded Thea- 
tre Workshop in 1945. She went to live and work in 
France in 1975. 

Littoral zone rock platform is a platform of rock 
along the seashore. Such platforms are a common fea- 
ture of the Australian and New Zealand coastlines. 

Most platforms are large expanses of bedrock that 
have been eroded near sea level. They may be nearly 
horizontal or they may slope slightly seaward. They 
range in height, some remaining submerged even at 
low tide level, and others standing above water at high 
tide. Platforms are formed by the physical erosion of 
breaking waves and by the chemical erosion of sea- 
water. 

Liturgy is a term that refers to acts of worship that are 
performed by the members of a religious group. A lit- 
urgy is also called a rite or a ritual. Most religions have 
their own liturgy. But within a religion, various churches 
and denominations may develop their own kinds of lit 
urgy. 

A liturgy may combine words, music, and gestures. It 
also may include religious objects, such as altars and 
special clothing; and symbolic acts, such as pouring or 
sprinkling water as part of the ceremony of baptism. 
Some liturgical services are held at certain times of the 
day, week, or year. They may take place on a fast day, 
festival, or Sabbath. ; d 

The principal liturgical service in Christianity is calle 
the Eucharist, Holy Communion, or the Mass. The East- 
ern churches call the Eucharist the Divine Liturgy. The 
most important events of the Christian liturgical year are 
Christmas and Easter. The most important annual serv- 
ices in the Jewish liturgy are Rosh Ha-Shanah and Yom 
Kippur. de 

Christianity has many forms of liturgy. The most wide 
spread ones are the Byzantine rite and the Latin, or ‘ 
Roman, rite. The Byzantine rite is used by the Greek Or- 
thodox Church and several other Eastern churches. The 
Latin rite is used by the Roman Catholic Church. 7 

Today, most Western Christian liturgies are undergo 
ing reform in both style and text. The reforms include a 


stronger emphasis on the Bible and more involvement 
ofthe congregation. 

See also Communion; Eastern Orthodox Churches 
(Services); Mass; Roman Catholic Church (Worship and 
liturgy); Sacrament. 

Liu Bang (248?-195 B.C), also spelled Liu Pang, was a 
Chinese emperor who founded the Han dynasty. He is 
also known as Han Gaozu (Han Kao-tsu). He was the first 
commoner to become emperor. Liu reigned from 202 to 
195 B.C. He revived feudalism in China by setting up re- 
gional kingdoms, with the rulers controlled by the cen- 
tral government. He was a skilful politician and made 
peace with tribes that were invading China from Mon- 
golia. Although Liu was often cruel and ruthless, he 
eliminated many harsh laws. He was uneducated and 
generally scorned scholars. 

Liu, a farmer's son, was born near Suzhou (Su-chou). 
He became one of the generals who led revolutionary 
forces against the Qin (Ch'in) dynasty from 207 to 206 
B.C. The name Han Gaozu identifies Liu as “great ances- 
tor’ of the Han dynasty. See also Han dynasty. 

Liu Pang. See Liu Bang. 

Liu Shaoji. See Liu Shaoqi. 

Liu Shaoqi (19002-19692), also spelled Liu Shao-chi, 
succeeded Mao Zedong as chairman of the People's Re- 
public of China in 1959. Liu was also regarded as the fu- 
ture successor to Mao as head of the Chinese Commu- 
nist Party. But during the Cultural Revolution of the late 
1960s, he was accused of opposing Mao and expelled. 
In 1980—four years after Mao's death—China's Commu- 
nist leaders denounced the earlier criticism of Liu and 
held a special service to honour him. 

Liu was born in Hunan Province. Before the Commu- 
nists won control of China in 1949, he worked as a la- 
bour organizer and underground agent. 
Live-forever. See Houseleek; Sedum. 

Live oak is a beautiful evergreen oak that grows along 
the southeastern coast of the United States. The tree 
grows about 15 metres high. Its horizontal limbs form a 
wide-spreading, dense head. The dark, glossy, oblong 
leaves may be 5 to 13 centimetres long. The live oak is a 
favourite tree for lawns and streets because it resists 
damage from storms, insects, and diseases. The wood is 
tough and was used extensively for shipbuilding. 

Scientific classification. The live oak is a member of the 
beech family, Fagaceae. It is Quercus virginiana. 

See also Oak; Tree. 

Liver is the largest gland in the human body and one of 
the most complex of all human organs. The liver serves 
as the body's main chemical factory and one of its major 
storehouses of food. The liver is a reddish-brown mass 
Weighing about 1.5 kilograms. It lies in the upper right 
part of the abdomen, directly under the diaphragm and 
above the stomach and intestines. 

_ The liver performs many essential functions. One of 
its most important tasks is to help the body digest food. 
The liver produces and discharges bile, a greenish- 
yellow digestive fluid. Bile travels from the liver to the 
small intestine, where it aids in the digestion of fats. 
Extra bile is stored in the gall bladder, a pear-shaped 
pouch that lies under the liver. 

The liver also stores food. Dige 
blood from the small intestine to t 
moves some of the digested food from ti 
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Liver 


The live oak, above, is a beautiful evergreen oak, Its horizontal 
limbs form a wide-spreading, dense head. The tree has dark, 
glossy, oblong leaves, below. Its thick bark has a corklike tex- 
ture. The tree grows throughout the Southeastern United States. 
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stores it. When the body needs food, the liver releases it 
into the blood. The liver also changes some digested 
food into compounds needed by the body's cells. 

In addition, the liver filters poisons and wastes from 
the blood. Some substances produced by the liver help 
the body fight disease. Others enable the blood to clot. 

The liver has a remarkable ability to produce new 
cells to replace its own diseased or damaged cells. For 
example, surgeons can remove a section of a healthy 
liver from an adult and transplant it into a child who has 
a diseased liver. The adults liver will rapidly regenerate 
and be restored to full size. The child's new liver will 
grow as the child grows. 

Structure of the liver 


The liver consists of four sections, or /obes, There are 
two main lobes—the right lobe, which is by far the 
larger, and the left lobe. Two small lobes lie behind the 


right lobe. 


Each lobe is made up of multisided units called /ob- 
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ules, Most livers have between 50,000 and 100,000 lob- 
ules. Each lobule consists of a central vein surrounded 
by tiny liver cells grouped in sheets or bundles. These 
cells perform the work of the liver. Cavities known as si- 
nusoids separate the groups of cells within a lobule. The 
sinusoids give the liver a spongy texture and enable it to 
hold large amounts of blood. 

The liver has an unusual blood supply system. Like 
other organs, the liver receives blood containing oxygen 
from the heart. This blood enters the liver through the 
hepatic artery. The liver also receives blood filled with 
nutrients, or digested food particles, from the small in- 
testine. This blood enters the liver through the portal 
vein. In the liver, the hepatic artery and the portal vein 
branch into a network of tiny blood vessels that empty 
into the sinusoids. 

The liver cells absorb nutrients and oxygen from the 
blood as it flows through the sinusoids. They also filter 
out wastes and poisons, At the same time, they secrete 
sugar, vitamins, minerals, and other substances into the 
blood. The sinusoids drain into the central veins, which 
join to form the hepatic vein. Blood leaves the liver 
through the hepatic vein. 

Each lobule also contains bile capillaries, tiny tubes 
that carry the bile secreted by the liver cells. The bile 
capillaries join to form bile ducts, which carry bile out 
of the liver. Soon after leaving the liver, the bile ducts 
join together, forming the hepatic duct. The liver manu- 
factures bile continuously, even if the small intestine is 
not digesting food. Excess bile flows into the gall blad- 
der, where it is stored for later use. Bile from the liver 
and gall bladder flows into the small intestine through 
the common bile duct. 


Functions of the liver 


The liver probably performs more separate tasks than 
any other organ in the body. Its chief functions are to 
help the body digest and use food and to help purify the 
blood of wastes and poisons. 


The liver 


Right lobe 


Digestion and use of food. The secretion of bile 
ranks as one of the livers most important digestive func- 
tions. Bile consists of bile salts and several other sub- 
stances. The bile salts act on fats in the small intestine, 
They help break up globs of fat so enzymes in the intes- 
tine can convert fat molecules to fatty acids and glycerol, 

The liver also regulates the amount of certain nutri- 
ents that the cells of the body receive. Digestive en- 
zymes in the intestine break down proteins into amino 
acids, and carbohydrates into simple sugars, primarily 
glucose. The blood carries these nutrients, as well as vi- 
tamins, minerals, and fatty acids and glycerol, to the 
liver. The liver removes the excess glucose from the 
blood and stores it in the form of a starchlike compound 
called glycogen. Glucose serves as the chief fuel for the 
body's cells. When the body needs energy, the liver con- 
verts glycogen to glucose and releases it into the blood. 
The liver also converts fatty acids and amino acids into 
glucose when its store of glycogen is low. In this way, 
the liver helps ensure that the cells of the body receive a 
constant supply of fuel. 

The liver also plays an essential role in the storage of 
certain vitamins. The liver stores vitamin A, as well as vi- 
tamins D, E, and K, and those of the B-complex group. It 
also stores iron and other minerals. 

Purification of the blood. Liver cells filter harmful 
substances from the blood. Such substances include in- 
secticides, drugs, food additives, and industrial chemi- 
cals. Enzymes in the liver cells convert some of these 
substances into products that dissolve in water. The 
blood transports the substances to the kidneys, which 
discharge them in urine. Other harmful substances are 
excreted in the bile. The liver also filters many bacteria, 
viruses, and other microorganisms from the blood. Spe- 
cial liver cells surround these microorganisms and 
chemically digest them. 

In addition, the liver filters out waste substances pro- 
duced by the body. When red blood cells die, they re- 
lease haemoglobin, the compound that enables them to 


The liver consists of two main sections—the right lobe and the left lobe—and two small lobes 
that lie behind the right lobe. Each lobe is made up of hexagonal-shaped units called /obules. The 
close-up section of the diagram below shows an enlarged view of a lobule. 
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carry oxygen. Cells in the liver and other organs break 
down haemoglobin into several substances, including 
jron and a reddish-yellow pigment called bilirubin. The 
liver discharges bilirubin in bile. It stores iron for use in 
producing new red blood cells. 

The liver also rids the body of ammonia, a poisonous 
waste formed when amino acids are changed to other 
compounds in the liver. The liver converts the ammonia 
to urea, which is nonpoisonous. The urea is eventually 
discharged in urine. 

Other functions. The liver manufactures various 
blood proteins, including a/bumin, globulins, and fibrin- 
ogen. Albumin helps to prevent plasma (the liquid por- 
tion of the blood) from seeping through the walls of the 
blood vessels. Globulins help the body fight infections. 
Fibrinogen enables the blood to seal broken blood ves- 
sels by forming a clot. 

The liver also secretes cholesterol, a fatty substance. 
The body uses cholesterol to build cell membranes and 
to manufacture certain hormones, including the sex hor- 
mones. Hormones are chemicals that influence various 
body functions. Liver cells use cholesterol to manufac- 
ture bile salts. 


Diseases of the liver 


Because the liver performs so many vital jobs, liver 
diseases can have serious consequences. Death occurs 
if the liver stops functioning. Fortunately, the liver has a 
remarkable ability to produce new cells to replace dis- 
eased or damaged cells. In some cases of advanced liver 
disease, surgeons can replace a patient’ failing liver 
with a healthy liver from a deceased donor. 

Most liver diseases are painless in their early stages 
and therefore are difficult to detect. In many cases, one 
of the earliest signs of liver disease is jaundice. Jaundice 
occurs when the blood contains an excessive amount of 
bilirubin. This excess bilirubin causes a yellowish discol- 
oration of the skin and the whites of the eyes. Jaundice 
may result if diseased liver cells fail to remove bilirubin 
from the blood. It also may occur if gallstones block the 
common bile duct, thus preventing the excretion of bili- 
rubin in the bile. Jaundice does not always signal a liver 
disorder. Some cases result from an increased break- 
down of red blood cells. $ 

Hepatitis is an inflammation of the liver. Hepatitis 
may be caused by viruses or by toxins. There are five 
main types of viral hepatitis: hepatitis A, B, C, D, and E. 
They are spread in different ways and have different 
characteristics. For example, hepatitis A usually spreads 
through food and water that have been contaminated by 
human or animal waste. Most cases do not result in seri- 
ous illness. Hepatitis B is transmitted by close contact 
with an infected person, or by exposure to infected } 
blood. Severe cases of hepatitis B can lead to liver fail- 
ure and death. A vaccine against hepatitis B is available. 

Toxic hepatitis results from exposure to various 
chemicals. Such substances include carbon tetrachlo- 
ride and other cleaning fluids, industrial chemicals, and 
certain medications. See Hepatitis. 

Cirrhosis occurs when scar tissue replaces healthy 
liver cells. This process decreases the ability of the liver 
to perform its vital functions. Cirrhosis is a major cause 
of death in some countries. However, not all cases of 
cirrhosis result in death. Alcoholism is the most com- 


Liverpool 335 


mon cause of cirrhosis. Hepatitis can also cause cirrho- 
sis. See Cirrhosis. 

Other liver diseases. Because the liver filters 
disease-causing microorganisms from the blood, it fre- 
quently becomes infected when diseases strike other 
parts of the body. Such diseases as tuberculosis, amoe- 
bic dysentery, histoplasmosis, and syphilis can eventu- 
ally affect the liver. Cancers from other parts of the body 
also often spread to the liver. 

Related articles. See the Trans-Vision pictures with Human 
body. See also the following articles: 
Bile Glycogen 
Gall bladder Jaundice 


Liverpool (pop. 448,300) is a city, port, and local gov- 
ernment district in Merseyside, England, on the north- 
ern bank of the estuary of the River Mersey. It is one of 
the largest cities in England, and one of its busiest ports. 
Shipping has declined in Liverpool since the mid-1900s, 
but still forms the basis of the city’s economy. Other im- 
portant industries are car manufacturing, telecommuni- 
cations, chemicals, pharmaceuticals, and food process- 
ing. For more information on Liverpool's economic and 
geographic importance, see Merseyside. 

Liverpool has an impressive waterfront, which in- 
cludes the Albert Dock, Maritime Museum, and Tate 
Gallery. The Pier Head on the riverbank is dominated by 
the twin towers of the Royal Liver Building, each capped 
with a huge replica of a mythical bird. 

Passenger ships use the huge, floating Princess Land- 
ing Stage. Ferry boats provide regular services to Bir- 
kenhead, Seacombe (Wallasey), and New Brighton on 
the southern side of the river, while steamers sail to the 
Isle of Man and Dublin. Three tunnels also connect Liv- 
erpool with Birkenhead. Liverpool airport handles do- 
mestic flights and charter flights to mainland Europe. 

Rail connections with other parts of Britain terminate 


Urea 


Liverpool's landmarks include the Royal Liver Building, 
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» The building is famous for its twin towers, each of w 
ooops by a sculpture of the mythical liver bird, The city is 
said to have been named after the liver bird. 
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at Exchange and Lime Street stations. Opposite Lime 
Street Station stands St. George's Hall, which accommo- 
dates the law courts and a large concert hall. Nearby 
stands the Walker Art Gallery, built in 1877. It houses 
one of the finest British collections of paintings outside 
London. The Merseyside County Museum and the City 
Libraries stand next to the gallery. 

Liverpool University, founded in 1903, stands on high 
ground at Mount Pleasant, to the south of the city cen- 
tre. The halls of residence are on Mossley Hill. Liverpool 
also has a polytechnic. 

Near the university stands the new Roman Catholic 
cathedral. It has a unique conical shape and is visible 
from a great distance. Liverpool's Anglican cathedral 
was begun in 1904, but is still unfinished. Work contin- 
ued on the building through World Wars I (1914-1918) 
and II (1939-1945). It was bombed in 1941. The cathedral 
was eventually opened by Queen Elizabeth II in 1978. 

Liverpool's tallest building is St. John’s Beacon, part of 
a spectacular shopping complex in the city centre. The 
Beacon is 137 metres high. Liverpool has one of the larg- 
est and most-varied shopping centres in Britain. 

Many sporting facilities lie in or near Liverpool. The 
Grand National race is run on nearby Aintree race- 
course. Aintree also has a motor-racing circuit. There 
are two football grounds, for Liverpool and Everton. Aig- 
burth has a county cricket ground. The Waterloo Cup, 
one of the most important trophies in greyhound cours- 
ing, is competed for at Altcar. 

Liverpool has many fine public parks and gardens. 
Princes Park is a pleasant area in the south of the city. 
The Botanic Gardens of Liverpool are noted for orchids. 
Speke Hall, near Liverpool airport, is a stately home dat- 
ing from 1490. 

Liverpool probably dates from Saxon times, although 
it is not mentioned in Domesday Book. It was a small 
fishing village when King John made it a borough and 
Port in 1207. Liverpool grew in importance as a port, but 
its progress was slow. The first dock was opened at Liv- 
erpool in 1715. Ships based in Liverpool carried slaves 
from Africa to the West Indies and North America in ex- 
change for various products. The city’s importance 
greatly increased during the Industrial Revolution in the 
1800's. The Liverpool and Manchester Railway, the first 
passenger railway in the world, opened in 1830. Britain's 
first transatlantic steamships operated from Liverpool. 

Expansion continued in the 1900's. German air raids 
during World War II badly damaged Liverpool. But the 
city retained its importance with new developments in 
transport and industry. 

Liverpool, Earl of (1770-1828), was Prime Minister of 
Britain from 1812 to 1827. Britain's war with Napoleon 
ended during Liverpool's ministry. Liverpool proved un- 
Popular, partly because he maintained in peacetime 
many wartime measures that limited personal freedom. 
The Peterloo massacre occurred during his years in of- 
fice. But Liverpool had great tact and calmness, good in- 
sight into people's characters, and wide experience of 
government. 

Robert Banks Jenkinson was educated at Charter- 
house and Oxford. He took a seat in the House of Com- 
mons in 1790 as a Tory, was made a peer in 1803, and 
succeeded his father as earl in 1808. From 1801, he held 
a series of high government offices. 


Liverworts are small, leafy plants. They grow in damp, shady 
places, such as rotten logs and stream banks. 


Liverwort is a type of small plant. There are more than 
8,000 species of liverworts. Liverworts are found in 
polar, mild, and tropical regions. They contain chemi- 
cals called terpenoids, which give some liverworts a 
spicy aroma. Liverworts generally are inedible to people 
and many animals. 

Botanists distinguish two general types of liverworts, 
thalloid and leafy. Thalloid liverworts consist only of a 
flat, leaflike tha//us that grows horizontally along the 
ground. Leafy liverworts have three rows of leaves 
growing on a stem. 

Liverworts do not have true roots. Instead, they are _ 
anchored to the ground by hairlike structures called rhi- 
Zoids. A liverwort absorbs water over its entire surface 
and dries out quickly. Consequently, liverworts grow ex: 
tremely close to the ground and often measure less than 
1.5 centimetres high. Most liverworts grow only in 
damp, shady environments. 

The life cycle of liverworts involves two distinct forms 
of the plant, the sporophyte and the gametophyte. The 
sporophyte consists of a small stalk with a podlike cap- 
sule that releases microscopic cells called spores into 
the air. The liverwort life cycle begins when a wind- 
blown spore lands in a suitable, moist location and de- 
velops into a gametophyte. The gametophyte is the form 
of the plant familiarly recognized as the liverwort. Most 
liverwort gametophytes develop one of two types of re- 
productive structures—spherical antheridia or flasklike 
archegonia. In some species of liverworts, the gameto- 
phyte bears both antheridia and archegonia. Each an- 
theridium releases sperm (male sex cells), and each ar- 
chegonium contains an egg (female sex cell). A sperm 
may swim to an archegonium and fertilize the egg- The 
fertilized egg eventually develops into a sporophyte, 
completing the life cycle. 

Scientific classification. Liverworts make up the class He- 
paticae. Liverworts, mosses, and hornworts make up the divi- 
sion Bryophyta. 

See also Bryophyte; Moss; Plant (pictures: Liverworts 
and mosses). 


Livery companies are institutions in the City of Lon- 
don that have evolved from medieval craft guilds. Lon- 
don has 84 livery companies. 

Administration of charities. Today, the main func- 
tion of the livery companies is to administer funds for 
charitable purposes. Each of the 12 largest companies 
has a large annual income. They use the money to care 
for old, sick, or needy people and to maintain schools 
and educational trusts. For example, the Grocers, Brew- 
ers’, Tailors’, Skinners’, and Haberdashers’ companies 
founded the schools of Oundle, Aldenham, Merchant 
Taylors, Skinners, and Haberdashers’ Aske’s. The Mer- 
cers’ Company administers the trust funds for St. Paul's 
School. The Goldsmiths’ Company endowed a chair of 
metallurgy at Cambridge University. 

Control of trades and crafts. Today, many of the 
companies, such as the Fan-makers, Girdlers, and 
Horners, have lost all connection with the crafts they are 
named after. But other companies still have some con- 
trol over their crafts, For example, the Gun-makers prove 
(test) the barrels of sporting guns. The Fishmongers in- 
spect the quality of fish sold at Billingsgate market and 
help to prevent salmon poaching and the pollution of 
oyster beds. The company most closely connected with 
its craft is the Goldsmiths’ Company. It still organizes the 
craft on medieval lines. It assays (tests) all articles of gold 
and silver produced in Britain to make sure that they 
contain the regulation amounts of precious metals. 

Organization and membership. The constitution of 
a livery company generally provides for a court, com- 
posed of a master and wardens, to act as its main execu- 
tive and administrative body. Officers of the court are 
elected from privileged members of the company, 
called /iverymen. The liverymen are elected from the 
freemen (ordinary members) of the company. 

The livery halls are the headquarters of the livery 
companies. The companies run their daily affairs from 
these beautiful halls. They also use them to hold their 
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meetings and banquets. In the Middle Ages, boys were 
bound apprentice at the livery halls, and their names 
were inscribed in the apprenticeship registers kept 
there. 

History. In the Middle Ages, members of the crafts 
formed guilds in order to keep a monopoly on their 
trade, to ensure high standards of craftsmanship, and to 
help and protect one another. They wore distinguishing 
liveries (robes). 

See also Guilds. 

Livestock are domestic animals that are used to pro- 
duce food and many other valuable products. The skins 
of some livestock provide such important materials as 
leather and wool. Various organs of livestock supply 
drugs used by countless people. 

Farmers in developing nations use livestock to pull 
farm equipment. Some livestock in these countries also 
transport people and materials. Most livestock are 
reared on farms, but some people rear rabbits, chick- 
ens, or other small livestock at home. 

The chief kinds of livestock reared throughout the 
world are cattle, pigs, poultry, sheep, and horses. Other 
kinds of livestock include donkeys, goats, mules, and 
rabbits. In some countries, farmers raise such livestock 
as llamas, reindeer, water buffalo, and yaks. The science 
of rearing, breeding, and caring for livestock is called 
animal husbandry. 

‘At one time, people wandered from place to place 
hunting animals and gathering plants for food. Several 
thousand years ago, people began to domesticate vari- 
ous kinds of livestock. The use of domesticated animals 
as a source of food and power made it possible for peo- 
ple to settle in one place. They then were able to begin 
farming. 

Throughout the centuries, farmers improved their 
livestock through various breeding methods, Today, 
many livestock breeders enter their animals in livestock 
shows, which are held in most parts of the world, 
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Livestock serve as work animals on farms in some countries. 
This Indonesian farmer is using a team of oxen to pull a plough. 


Judges rate the livestock on such points as their size and 
their yield of meat. 

This article provides general information on livestock. 
See also the separate World Book articles on the ani- 
mals discussed. 


Uses of livestock 


In most parts of the world, livestock provide such 
food products as meat, butter, cheese, eggs, and milk. 
These foods contain large amounts of protein, which 
builds new tissue and maintains and repairs old tissue 
in the human body. Animal food products also supply 
minerals and vitamins that people need for good health. 

Livestock also provide such valuable by-products as 
fur, hair, leather, and wool. These materials are used to 
produce blankets, brushes, clothing, shoes, and other 
goods, Manufacturers use the hoofs and horns of live- 
stock to make such articles as buttons, combs, glue, and 
knives. Other livestock by-products are used in the 
preparation of livestock feed. 

Some of the glands and organs of certain livestock 
are used to make such drugs as epinephrine, insulin, 
and pepsin. Processed animal fat, called ta/low, can be 
made into livestock feed, shortening, and soap. Manu- 
facturers use the feathers of ducks and geese in making 
bedding and insulated clothing. 

Every year, livestock deposit tons of body wastes that 
fertilize the soil. This organic fertilizer increases the 
growth and food production of many plants. 

Through the years, automated farm equipment has re- 
duced the use of horses as work animals in most parts 
of the world. Today, people in developed nations use 
horses primarily for recreation and for racing and other 
sports. 


Care of livestock 


Feed. A domestic animal's daily food intake is called a 
ration. A balanced ration contains the nutrients that the 
animal needs for growth and good health. These nutri- 
ents include carbohydrates, fats, minerals, protein, and 
vitamins. Animals suffering from nutritional deficiencies 
produce less meat, milk, and eggs. They are also more 


likely to become unhealthy. Some livestock producers 
and animal feed companies use computers to determine 
the kind and proportion of ingredients used in livestock 
rations. 

Swine and poultry feed consists of various grains, by- 
products from food-processing, minerals, vitamins, and 
concentrated plant and animal proteins. Cattle, sheep, 
and other ruminants (animals with more than one stom- 
ach compartment) eat the grasses of pastureland, They 
are also fed grain, hay, the stalks of certain plants, and 
other crop remains. 

Many farmers rear cattle in fenced-in areas called 
feed lots. These animals receive special feed that in- 
creases their growth rate. The use of feed lots decreases 
the amount of land needed for grazing. It also concen- 
trates the amount of animal wastes available for use as 
fertilizer. Farmers move these wastes from the feed lots 
to the fields to fertilize the crops. 

Farmers feed additional cereal grains to some cattle 
to get a better quality of beef or a high level of milk pro- 
duction. When food shortages occurred in various 
countries during the mid-1970's, some farmers in- 
creased the amount of grass and hay fed to cattle. This 
feeding practice reduced the amount of grain used in 
animal feed and made more grain available for human 
consumption. 

Drugs called additives are blended with some feeds 
to increase the animal's growth rate and reduce the 
chance of disease. These additives include antibiotics 
and synthetic hormones. The high cost of such drugs 
makes their use impractical in many countries. In many 
countries, the government controls the dosage and use 
of certain additives that might harm animal or human 
life. The governments of nations where additives are in- 
cluded in animal feed are becoming increasingly con- 
cerned about controlling the use of such drugs. 

Farmers may use automated equipment to transport 
livestock feed to barns, elevators, and silos, where itis 
stored, Other equipment measures and mixes the ingre- 
dients in the feed. 

Shelter. Livestock require some protection from se- 
vere weather so they can maintain satisfactory growth 
and reproduction. At one time, these animals could live 
easily without shelter. Through the years, however, 
farmers have developed breeding methods designed to 
increase meat production. These methods produce less 
hardy types of livestock. Today, many livestock cannot 
withstand extreme cold or heat. Exposure to snow and 
wind can also harm the animals. ‘ 

Livestock owners provide the most economical type 
of shelter that can best maintain the animals’ levels of 
food production. Some livestock need only a windbrea! 
or shade tree for shelter. Others are sheltered in cli- 
mate-controlled buildings where the humidity, lights 
sound level, temperature, and ventilation are precise! ly 
regulated. 

Livestock kept in climate-controlled buildings are _ 
usually confined in small groups to reduce competitio 
and fighting. The buildings are designed in such a way 
that the animal waste falls through cracks into pits 
below the floor. This design allows the animals to stay 
dry and clean. The waste is pumped from the pits an 
carried to the fields, where it is used as fertilizer. 

Prevention of disease ranks as a major concern © 


livestock owners. Some diseases can kill large numbers 
of livestock or be transmitted to people. Sometimes, to 

prevent an epidemic, farmers must destroy all livestock 
that have come in contact with infected animals. 

The chief causes of livestock diseases include bacte- 
ria, fungi, parasites, and viruses. Livestock also can be- 
come ill if they consume natural poisons or insecticides 
and other chemicals sprayed on grass and plants. Live- 
stock inherit sensitivity to some diseases. 

Many disease-carrying organisms that infect livestock 
are found in warm climates. Foot-and-mouth disease, 
tick fever, and other diseases severely limit livestock 
production in tropical countries. 

Diseases spread extremely rapidly among pigs, poul- 
try, and other livestock that are kept in confined areas. 
Young livestock also tend to become infected easily. 

Scientists conduct many research programmes to 
find new ways of combating livestock diseases. These 
experts work to identify and eliminate the organisms 
that spread such diseases as swine fever and tuberculo- 
sis. Modern feeding methods have reduced the occur- 
rence of some diseases. 


Breeding livestock 


Livestock breeders select certain animals for repro- 
duction. Such livestock may be chosen because they 
have a high rate of growth or produce large amounts of 
meat, eggs, or milk. This practice, called selective 
breeding, allows farmers to continually improve their 
livestock. Farmers select only healthy and fertile animals 
for breeding purposes. Most of the offspring of such an- 
imals inherit the characteristics of their parents. 

There are three chief methods of selective breeding: 
(1) random mating, (2) inbreeding, and (3) outbreeding. 

Random mating is the simplest type of livestock 
breeding. Livestock producers place selected males and 
females of one species in the same area and allow them 
to mate at random. 

Farmers practise inbreeding by mating animals that 
are closely related to each other. This method produces 
a pure breed of livestock. Livestock owners select ani- 
mals for inbreeding by studying their pedigrees, which 
list the traits of an animal's ancestors. Livestock that are 
closely related have similar genes, which are transmit- 
ted to their offspring. These offspring may have a high 
concentration of the parents’ favourable genes. How- 
ever, inferior genes, which were not visible in the par- 
ents, may show up strongly in the young. Therefore, in- 
breeding may produce a small animal that lacks 
resistance to disease. 

Outbreeding is the mating of unrelated animals. Out- 
crossing and crossbreeding are two methods of out- 
breeding often used by farmers. Outcrossing is the mat- 
ing of unrelated animals of the same breed in order to 
introduce a desitable trait into a line of livestock. Cross- 
breeding is the mating of animals of different breeds. 
Most of the offspring have a higher performance level 
than the average performance level of the parents. 

Many breeders use artificial insemination to improve 
the quality of their livestock. Diluted semen (sperm- 
carrying fluid) from a high-quality male is injected into 
the reproductive tract of the female at the proper time 
for fertilization. This increases the number of offspring 
that can be produced by superior male animals. 
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Related articles in World Book include: 
Chief kinds of livestock 


Cattle Horse Poultry Shee; 
Chicken Pig Rabbit Turkey 
Duck 

Other related articles 
Agriculture Farm and farming (with pic- 
Animal husbandry tures) 
Breeding Feed 


Dairying (Dairy farms) 
Environmental pollution (Eco- 
nomic causes) 
Living standard. See Standard of living. 
Living things. See Biology; Cell; Life. 
Living will is a document that states the kind of medi- 
cal care an individual would prefer if, due to injury or 
disease, the person could not communicate his or her 
wishes. It also may name treatments the person would 
not want if they were near death or in a coma from 
which they could never recover. Advances in medical 
science have enabled doctors to keep some patients 
alive by artificial means. Living wills are useful because, 
unless told otherwise, many doctors assume their pa- 
tients want to be kept alive as long as possible. The doc- 
ument is called a /iving will because it becomes effec- 
tive while the person is still alive. A living will is not, 
however, a legal document and is not recognized in 
many countries. 
Livingstone, David. See Stanley and Livingstone. 
Livorno. See Leghorn. 
Livy (59 B.C-A.D. 17) was one of the greatest Roman his- 
torians. His Historiae ab Urbe Condita (History from the 
Founding of the City) tells of Roman history from the 
founding of Rome until the death of Drusus in 9 B.C. The 
work also gives valuable information about the social, 
cultural, and political attitudes of Romans during the 
reign of Emperor Augustus (27 B.C-A.D. 14). Livy wrote 
the work in 142 books, but only 35 of them survive. 

Livy spent more than 40 years working on his history, 
which became famous in ancient times and was widely 
quoted. The lengthy work became known chiefly 
through short summaries or abridgements. Many of 
these summaries have survived. 

Livy was born in Padua in northern Italy and lived in 
Rome during the reign of Emperor Augustus, He was a 
friend of the emperor, but he carefully guarded his in- 
dependence as a historian. 

Lizard is a reptile closely related to snakes. Like 
snakes, some lizards are legless. Others resemble 
snakes but have legs. Many large lizards look much like 
crocodiles. Lizards vary in size, shape, and colour. They 
have many different ways of moving about and of de- 
fending themselves. Scientists have identified more than 
3,750 different species (kinds) of lizards. Australia has 
over 500 species. 

Where lizards live. Lizards lack the built-in body 
temperature control many other animals have. So, most 
lizards live in places where the ground never freezes. 
Those that live in areas with cold winters must hiber- 
nate. Lizards thrive in the tropics and warm parts of the 
temperate zones. They are the most common reptiles 

d other dry regions. When the desert 


found in deserts an s.V 
becomes too hot for comfort, lizards lie in the shade or 


under the sand to escape the sun's rays. 


Veterinary medicine 
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Sizes of lizards, The smallest lizards are only a few 
centimetres in length. The largest lizard is the Komodo 
dragon. This huge East Indian lizard grows to more than 
3 metres long and may weigh up to 150 kilograms. The 
Komodo dragon belongs to a group of lizards known as 
monitors. Some other monitors grow to more than 2 
metres in length. These lizards live in Africa, India, and 
Australia. 

How lizards move. The most remarkable thing 
about lizards is the variety of ways by which they move. 
More than 60 million years ago, huge lizards called mo- 
Sasaurs swam in the sea. Even today, giant monitors 
sometimes swim from one island to another. No pre- 
sent-day lizard can fly, but a small group in Asia and the 
East Indies glide from tree to tree like flying squirrels. 
These lizards are the so-called flying dragons. They can 
spread out a fold of skin along either side of their body 
by moving several long ribs. This extended fold of skin 
forms a sort of sail that is used to glide through the air. 

Most lizards, however, live on the ground or in trees. 
Even on the ground, the lizards have many different 
ways of moving about. Some geckos, lizards that spend 
much time in trees, have claws that they can draw in as a 
cat does. Some have slits on their toes that function like 
suction discs. The claws catch in rough surfaces such as 
bark, and the slits cling to smoother ones. A gecko can 
walk upside down across a plaster ceiling without trou- 


Snake lizards are found only on mainland Australia and New 
Guinea. All lay eggs. 


The Nile monitor of Africa 
grows to about 2 metres long, 
It digs, runs, and swims well, 
and can climb trees. This liz- 
ard spends much time in 
water and feeds on many 
kinds of smaller animals, 


ble, and can even cling to a pane of glass. The Australian 
fringed lizard, and the basilisk of tropical America can 
run by raising the front of the body and running on their 
hind legs. 

Many lizards that live on the ground can get along 
without any legs. Some skinks, for example, have no 
legs. Other skinks have weak, nearly useless legs. The 
European blindworm or slowworm, North American 
glass snake and some of the Australian snake lizards are 
all lizards without legs. They have well-developed eye- 
lids and ear openings, which are absent in snakes. _ 

Defences. Lizards defend themselves in a great vari- 
ety of ways. Like some snakes, many lizards bluff or play 
tricks. Many lizards can shed their tail if attacked. The 
tail keeps twitching long afterwards to distract the pred- 
ator, and allows the lizard time to get away. 

Other common ways of bluffing include swelling up, 
hissing, and lashing the tail. The Australian frilled lizard 
ranks as one of the best bluffers. This lizard rears on its 
hind legs, spreads an enormous frill out on each side of 
its neck, opens its mouth, and hisses. These antics make 
the frilled lizard look several times as big and fierce as it 
really is. A large frilled lizard measures about 80 centi- 
metres long. 

The Australian blue-tongued skink exposes its large, 
bright blue tongue to scare off predators. 

Some lizards are not such harmless fighters. The 
monitors and their relatives use their large jaws for bit- 
ing. They also use their tails as whips to strike a sharp i 
blow. Unlike snakes, few lizards are poisonous. The only 
poisonous lizards are the Gila monster of the South- 
western United States and northern Mexico, and its 
close relative, the beaded lizard of Mexico. I 

The horned lizards of desert regions have an uringan 
ability. They can squirt a thin stream of blood from thel 
eyes for a distance of nearly 1 metre. They use this tric 
when an enemy attacks them. Sharp spines on their ii 
head and back provide added protection. Many peop £ 
call these lizards horned toads because their body has 
flattened, toadlike shape. 

The African chameleons are famous for the way they 
can change colour. Many other lizards have the same 
power. Many people think that these changes help tl 
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The collared lizard is named after the black bands 
around its neck. It lives mainly in rocky areas of the 
Southwestern United States. 


animal to protect itself, but they are not always used in 
this way. Sometimes, these lizards turn a darker colour 
to absorb more heat from the sun's rays. Some lizards 
do rely on their colours for protection. Many desert liz- 
ards are light in hue, and those that dwell in the forest ` 
are darker. The different species have various combina- 
tions of green, red, grey, brown, white, and black. 

Reproduction. Male anole lizards of the American 
tropics, attract the females by bobbing their head up 
and down and at the same time, exposing the brightly 
coloured dewlap (loose flap of skin under the chin). 
Geckos and monitor lizards rely more on a well- 
developed sense of smell to attract their partners. When 
the females are ready to mate, they secrete certain hor- 
mones (chemical messengers) that are detected by the 
males. Most lizards lay eggs. Some deposit them in sim- 
ple nests. The female skink may coil around the eggs 
and drive away any intruders. If the eggs become scat- 
tered, she brings them back together. 

4 Some lizards do not lay their eggs but give birth to 
living young after the eggs hatch inside the lizard’s 
body. Still other lizards reproduce in somewhat the 
same way as mammals. These lizards also give birth to 
living young. Before birth, the developing lizard gets 
food from the mother lizard’s body. Unlike female mam- 
mals, the female lizard does not nurse her young or care 
for them after birth. 

Some species of North American whiptails and Euro- 
pean /acertid lizards have only female individuals. The 
adult females lay unfertilized eggs that hatch only into 
females. This kind of reproduction behaviour is known 
as parthenogenesis (virgin birth). It is more common 
among insects. 

Food. Lizards have less interesting 
snakes, But, unlike snakes, some eat plants instead of an- 
imals. The marine iguanas of the Galapagos Islands feed 
on algae. They gather the plants off the rocks at low tide. 
Hundreds of species of lizards eat mostly insects and 
small animals. Most do not limit their diet to any one 


eating habits than 


The Australian frilled lizard frightens enemies away by opening its 
mouth with a hiss and unfolding the large frill that encircles its head. The 
frill of an adult male may have a diameter of 23 centimetres. 


thing. Some Australian skinks live on a mixed animal and 
plant diet of snails, worms, and plant seeds. A few liz- 
ards, such as African chameleons, have a tongue that 
they can shoot out beyond their snout. They capture in- 
sects on their tongue’s mucus-coated tip. Other lizards 
seize their victims in their mouths. They swallow their 
prey as soon as it stops struggling. 

Dangers to lizards. Human activities threaten the 
survival of certain species of lizards. People gather lizard 
eggs and hunt iguanas and other lizards for food in 
some countries. In many areas, the animal's habitats 
have been destroyed. In the past, some lizards were 
killed for their skins, which were used to make wallets, 
handbags, and other products. But many countries now 
forbid killing lizards for this purpose. 

Scientific classification. Lizards belong to the class Reptilia. 
They are members of the order Squamata, along with snakes, 
Lizards alone make up the suborder Sauria (Lacertilia). There are 
about 16 families of lizards; the largest is the family Scincidae, 
with over 1,200 species. 

Related articles in World Book include; 


Animal (picture: Ani- Chuckwalla Komodo dragon 


mals of the tropi- Flying dragon Monitor 

cal forests) Gecko Prehistoric animal 
Blindworm Gila monster Reptile 
Brain (picture: Glass lizard Skink 

Some animal Horned lizard Swift 

brains) Iguana Tegu 
Chameleon 


Ljubljana (pop. 276,133) is the capital and largest city 
of Slovenia. It is located in the central part of the country 
(see Slovenia [map). 

Ljubljana is the cultural centre of Slovenia. It is the 
home of the University of Ljubljana and several muse- 
ums. The museums include the National Museum, the 
Slovenian Natural History Museum, and the Ethno- 
graphic Museum. The chief products manufactured in 
Ljubljana include electronics, machinery, paper prod- 


ucts, and textiles. 
The first settlements in the Ljubljana area date from 


342 Llama 


about 3000 B.C. Ljubljana was under Austrian control 
during most of the period from A.D. 1276 to 1918. The 
city had become an important wine-producing centre by 
the 1700s. In 1918, it was made capital of Slovenia, a part 
of a country called the Kingdom of the Serbs, Croats, 
and Slovenes. This country was renamed Yugoslavia in 
1929, Slovenia declared independence from Yugoslavia 
in 1991, and Ljubljana became its capital. 

Llama is the largest South American member of the 
camel family. The llama, like its smaller relative, the a/- 
paca, is a domesticated animal that is descended from 
the guanaco. The vicuña is the llama’s only other wild 
relative. 

The Ilama has no hump, and is about 1.2 metres tall at 
the shoulder. Its thick, long hair may be brown, buff, 
grey, white, or black. The female llama bears one young 
at a time. 

The llama is most useful as a pack animal. Llamas gen- 
erally can carry up to about 60 kilograms each, and are 
sure-footed on the mountain trails. They can travel for 
more than 30 kilometres a day with a full load. If a Ilama 
feels overloaded or tired, it will lie down and refuse to 
move. When the Ilama is angry or under attack, it spits 
bad-smelling saliva in its enemy's face. 

The llama is useful to the Indians of the South Ameri- 
can Andes. When the Spanish conquerors came to this 
area during the 1500's, about 300,000 llamas were being 
used to carry silver from the mines. The Indians still use 
llamas to transport goods. They eat the meat of the 
young animals. They use the hair of the llama to make 
garments, and they use its hide to make sandals. The 
llama is inexpensive to keep. It is hardy and eats grasses 
and low shrubs that grow on high mountains. The llama 
does not need to drink a great deal of water. It can get 
much of its moisture from plants. 

Scientific classification. The llama ia a member of the 
camel family, Camelidae. It is Lama glama. 

See also Alpaca; Camel; Guanaco; Ruminant; Vicuña. 
Llandudno. See Aberconwy and Gwynedd. 


The llama has thick hair and a long neck and looks somewhat 
like a small camel. But unlike camels, llamas have no hump. 


Llanelli (pop. 73,500) is a local government district in 
the Welsh county of Dyfed. It includes the towns of Lla- 
nelli and Kidwelly and the port of Burry Port. Farmers ` 
grow cereals and root crops. The towns have engineer- 
ing, steel production, and the mining of anthracite coal, 
Industrial products include car bodies, chemicals, tex- 
tiles, and copper wires for cables. Llanelli dates from the 
AD. 1000's. Kidwelly has a castle that was built in the 
1200s. 

See also Dyfed. 

Llanfairpwilgwyngyll is a village on the island of 
Anglesey, in Gwynedd, Wales. As a hoax, in the early 
1800, the village's name was lengthened to 
Llantairpwilgwyngyllgogerychwyrndrobwilllantysilio- 
gogogoch. The village often used the long name, which 
was the longest place name in the United Kingdom. In 
1988, the village council officially returned to the shorter 
name. The word L/an means church in Welsh. Fair, 
which was originally spelled Mair, is the name for the 
Virgin Mary. Pwllgwyngyll, which means hollow of 
white hazel, was the name of the medieval township in 
which the church of the name L/anfair stood. The entire 
long name of the village means Church of St. Mary ina 
hollow of white hazel, near a rapid whirlpool, and St. Ty- 
silio’s Church of the red cave. 

Llanos, meaning /evel lands, is most often used to 
mean a great savanna (grassland with scattered trees) re- 
gion in Venezuela and Colombia. This plain is known as 
the Orinoco Basin. The region covers about 780,000 
square kilometres. Farmers have traditionally raised cat- 
tle and horses on the llanos. But the region has wet and 
dry seasons that make farming difficult. During the Lh 
1960's, government officials began flood control and irri- 
gation programmes to increase its agricultural produc- 
tion. A major industrial facility is located at Ciudad Gua- 
yana, Venezuela, on the llanos. The facility uses iron ore 
and bauxite from nearby mines. It receives energy from 
a hydroelectric plant on the Orinoco River. 

See also Pampa; Savanna. 7 
Lliw Valley (pop. 61,700) is a local government district 
in West Glamorgan, Wales. It includes the towns of Gor- 
seinon, Loughor, Pontardawe, and Pontardulais. The ad- 
ministrative offices are at Penllergaer, near Swansea. In- 
dustries in the Gorseinon area produce such things as 
abrasives, adhesive tapes, and video tapes. Industries at 
Pontardawe produce engineering goods, hosiery, and 
refrigeration equipment. 

See also Glamorgan. 5 
Lloyd, Clive (1944- _), captained the West Indies 
cricket team 74 times, achieving 36 victories. Both these 
feats are test records. The West Indies, under his leader- 
ship, became the most powerful test cricket team in the 
world. 

Lloyd, a tall, aggressive, bespectacled left-handed 
batsman, was also a medium-pace, right-arm bowler i 
and a superb fielder. Lloyd first played for British Guian 
(now Guyana) in 1963 and for Lancashire from 1968, be 
coming captain of that county in 1981. He began his tes 
career in India in 1966. Altogether, he played in 110 
tests, and scored 7,515 runs. He scored 19 test centuries: 
with a highest score of 242 not out. Lloyd also led the 
West Indies to two World Cup victories. He gave UP te 
cricket in 1985 and first-class cricket a year later. Clive 
Hubert Lloyd was born in Georgetown, Guyana. 


Lloyd, Harold Clayton 
(1894-1971), was an Ameri- 
can comedian who won 
fame in silent films. He cre- 
ated and acted the role of 
“Harold.” The character was 
asmall-town boy who 
overcomes comic adversity 
to achieve success and im- 
press his girlfriend in the 
big-city business world of 
the 1920's. Lloyd made a 
speciality of adventures on 
tall buildings. He appeared 
in a famous scene hanging 
from a clock atop an office building in Safety Last (1923). 
Lloyd's other silent comedy features include Grandma's 
Boy (1922), The Freshman (1925), and The Kid Brother 
(1927). Lloyd also made several sound comedies. Lloyd 
was born in Burchard, Nebraska. He began his screen 
acting career in 1915. 
Lloyd, Marie (1870-1922), 
was a popular music-hall 
performer in London in the 
early 1900's, She was 
known as the Queen of Co- 
mediennes. She had an en- 
dearing personality and 
was greatly loved by audi- 
ences. She had a broad 
cockney wit, and she 
gained a reputation for 
sauciness for the way in 
which she performed such 
songs as “What's That For, 
Eh?" and “She'd Never Had 
Her Ticket Punched Before.” Her best-known songs in- 
cluded “Oh, Mr. Porter” and “The Boy | Love Is up in the 
Gallery.’ Marie Lloyd was born Matilda Alice Victoria 
Wood in north London. 

Lloyd George, David (1863-1945), a British Liberal 
Party leader, was prime minister during the last half of 
World War | (1914-1918). He was also prominent in help- 
ing to draft the Treaty of Versailles that ended the war. 
He was active in British politics until his death. 

Early career. Lloyd George was born of Welsh par- 
ents in Manchester, England, His father died when he 
was a year old. His mother took him to Llanystumdwy in 
Caernarvonshire (now Gwynedd), Wales. There he grew 
up in the home of his uncle, Richard Lloyd, a shoemaker 
and a Baptist minister. He was reared in an atmosphere 
of hostility to the landed aristocracy and the Church of 
England. He was apprenticed to a law firm at 16 and 
began to practise law at 21. 

Lloyd George early associated himself with the Lib- 
eral Party. In 1890, on a platform of comprehensive so- 
cial reform for Wales, he was elected to Parliament from 
the Caernarvon Boroughs, which he represented contin- 
Uously for 55 years. As a “radical” he became widely 
known through his attacks on the governments policy in 
South Africa before and during the Boer War. 

When the Liberals returned to power in 1905, Lloyd 
George became president of the Board of Trade. From 
1908 to 1915, he served as chancellor of the exchequer. 


Harold Lloyd 


Marie Lloyd 


Lloyd Webber, Andrew 
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He sponsored the Old Age 
Pension Act of 1908 and 
the National Insurance Act 
of 1911. His “People’s 
Budget’ of 1909 introduced 
a tax on “unearned income” 
and greatly increased land 
and inheritance taxes. The 
Conservative House of 
Lords rejected this budget. 
This caused a constitu- 
tional crisis which ended 
in victory for Lloyd George 
and his party. The power to 
veto financial legislation 
was taken away from the House of Lords. 

Prime minister. The coming of war in 1914 changed 
Lloyd George from a pacifist to a staunch supporter of 
the war against Germany. As minister of munitions in 
1915, he ended shortages in ammunition. In July 1916, 
he succeeded Lord Horatio Kitchener as secretary of 
war, and in December 1916, he replaced Herbert As- 
quith as prime minister of a coalition cabinet. Lloyd 
George is recognized as one of the United Kingdom's 
great war leaders. His leadership strengthened civilian 
morale. At the Paris Peace Conference in 1919, he medi- 
ated successfully between the idealism of U.S. President 
Woodrow Wilson and the severe peace terms sought 
by Premier Georges Clemenceau of France. 

An easy electoral victory in December 1918 kept 
Lloyd George and his coalition government in office. But 
he did not achieve the economic reconstruction he had 
promised. His Irish policy led to the formation of the 
Irish Free State, but cost him Conservative support. His 
pro-Greek policy failed. He resigned in 1922. Though 
only 59 years old, he never again held office. The Liberal 
Party, divided in 1918 between his supporters and those 
of Lord Asquith, was reunited in 1923 but lacked popu- 
lar support. It soon became a weak third party. 

Lloyd George tried unsuccessfully to make a come- 
back with an elaborate programme of public works and 
agricultural reform. He visited Adolf Hitler at Berchtes- 
gaden in 1936 and returned with praise for the German 
leader. But he soon became a severe critic of appease- 
ment of Hitler. In 1945, shortly before his death, he was 
created Earl of Dwyfor. 

Lloyd Webber, Andrew (1948-—),a British com- 
poser, won fame for his rock musical Jesus Christ, Su- 
perstar! (1970), written to words by Tim Rice (see Rice, 
Tim). Lloyd Webber and Rice also collaborated on other 
musicals, including Joseph and the Amazing Techni- 
colour Dreamcoat (1968) and Evita! (staged in 1978). 
These works helped create renewed interest in British 
musicals. Lloyd Webber also composed the music for 
the musicals Cats (1981), Song and Dance (1982), Star- 
light Express (1 983), Phantom of the Opera (1986), As- 
ects of Love (1989), and Sunset Boulevard (1993). 

Lloyd Webber was born in London into a musical 
family. His father, William Lloyd Webber (1914-1982), be- 
came director of the London College of Music in 1964. 
His brother, Julian Lloyd Webber (1951- _), isa bril- 
liant cellist. 

In addition to his stage work, Lloyd Webber wrote 
film scores for Gumshoe and The Odessa File. \n 1977, 
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he wrote Variations (on Paganini's violin Caprice No. 24) 
for cello and rock band. 

Lloyd's is an insurance association in England popu- 
larly known as Lloyd's of London. It consists of individual 
members known as Lloyd's underwriters. The society is 
famous for insuring almost any risk. Lloyd's pioneered 
many forms of insurance that have since become com- 
monplace, such as burglary, loss of profits, hurricane, 
and earthquake insurance. The society does not sell life 
insurance, except on a short-term basis. 

Today, Lloyd's has about 19,500 underwriters 
grouped into about 228 syndicates (combinations). 
These syndicates vary in size from a few people to sev- 
eral hundred people. 

In 1993, Lloyd's confirmed record losses for their 1990 
accounting year of nearly 3 billion pounds. As part of 
a reorganization to generate more capital, Lloyd's an- 
nounced that from 1994 it will admit corporate member- 
ship, moving away from exclusively individual member- 
ship. 

Lloyd's provides its members with worldwide mer- 
chant shipping reports. This information is published 
daily in Lloyd's List and Shipping Gazette. Founded in 
1734, it is the oldest newspaper in London. 

Lloyd's originated in the coffee house of Edward 
Lloyd in about 1690. The coffee house was a favourite 
meeting place for ship owners and wealthy merchants 
who would underwrite (accept the risk of ) a marine in- 
surance policy. In the 1900s, Lloyd's partly or completely 
insured property lost in the San Francisco earthquake 
and fire in 1906, the sinking of the Titanic in 1912, the 
airship Hindenburg, which burned in 1937, and many 
disasters in the oil industry. 

See also A 1; Insurance; Underwriting. 

Loach is any of approximately 175 species of small, 
slender, freshwater fish. Loaches live in mountain 
streams, lakes, and swamps in Europe, Asia, and north- 
ern Africa. Many loaches are flat on the underside, 
which allows them to lie on the bottom of fast-moving 
streams. Other loaches have a rounder, more wormlike 
body. The mouth is on the underside of the head and is 
surrounded by fleshy whiskers called barbels. 

Most loaches are about 10 to 15 centimetres long. 
However, a species of loach called the European wea- 
therfish can reach more than 50 centimetres in length. 
Some loaches, such as the clown /oach, are colourful 
and popular aquarium fishes. Many loaches are deli- 
cious to eat. 

Scientific classification. Loaches belong to the family Cobi- 
che: The scientific name for the weatherfish is Misgurnus fos- 
silis. 

See Fish (Fish of tropical fresh waters [picture]. 
Loadstone. See Lodestone; Magnetism (picture). 
Loam is a soil that is between sandy soil and clay soil in 
texture. Loams are chiefly mixtures of sand, clay, and silt. 
They are among the most valuable soils in agriculture, 
and are easy to work. A typical loam soil feels smooth 
and is somewhat sticky. A piece of clay feels very 
smooth and sticky. Any soil between loam and clay in 

texture is called a c/ay loam. Soil between sand and 
loam is called sandy /oam. Silt loam contains much silt. 

See also Clay; Humus; Sand; Soil. 

Loan. See Bank (Making loans); Bond; Insurance (Life 
insurance). 


Lobelia is the name of about 350 species of flowers sometimes 
cultivated as ornamental plants. 


Loan-sharking. See Crime (Organized crime). 
Lobbying is an attempt to influence the decisions of 
government officials, People who try to persuade legis- 
lators to vote in a particular way are known as /øbbyists. 
The words refer to the lobby or anteroom outside the 
room where legislators vote on public bills. Lobbyists 
also frequently try to influence the decisions of officials 
in the executive branch. The lobbyist may belong to a 
group interested in a particular law or be a paid agent 
of a group that wants certain bills passed or defeated. 

See also Propaganda (Organizations). 

Lobelia, native to South Africa, is a low-growing per 
ennial plant usually grown as an annual. It has blue or 
pink coloured flowers. It is most often used as an edge 
plant to flower borders, in window boxes, and a trailing 
form is popular in hanging baskets. The cardinal flower, 
a type of lobelia from North America, has scarlet flow- 
ers. See Cardinal flower. 

There are some giant lobelias that grow on moun- 
tains in Africa, at altitudes of over 4,500 metres. The larg- 
est giant lobelia grows to 9 metres tall. z 

Scientific classification. Lobelias belong to the bellflower 
family, Campanulaceae. The bedding lobelia is Lobelia erinus 
the cardinal flower is L cardinalis. 

Lobster is a hard-shelled animal that lives on the bot- 
tom of the ocean near the shore. A stiff shell covers the 
lobster's entire body like a suit of armour. The anit 
has two large claws that reach out in front and are a e 
most as long as its body. The lobster's tail spreads OU 
behind like a fan. Most kinds of lobsters have dark hells 
green or dark blue shells with spots on them. The she 
turn bright red when the lobsters are cooked. _ yi 

The tasty meat of the lobster makes it a favourite ae 
food. Lobsters are found in both the Atlantic and ieee 
oceans. But the best lobster meat comes from lobster 
of the north Atlantic Ocean. 


A true lobster, above, has thick legs and huge front claws. It 
uses its claws to kill and handle prey. Lobsters eat crabs, snails, 
small fish, and other lobsters. 


The thick muscles of the tail and claws of true /ob- 
sters, and mainly the abdomen muscles of rock or spiny 
lobsters are eaten. Large lobsters can weigh up to 20 
kilograms. 

Lobsters have no backbone. They belong to a group 
of animals called crustaceans. The word crustacean 
comes from a Latin word meaning hard shell. Other 
crustaceans include crabs, crayfish, and shrimp. 


The body of a lobster 


The common lobster of the continent of North Amer- 
ica, which is usually called the American lobster, meas- 
ures 30 to 60 centimetres long and weighs 05 to 1 kilo- 
gram. Most European lobsters are smaller than 
American lobsters. 

The lobster's body has 19 parts. The head has five 
Parts, the thorax (centre part) has eight, and the ps 
men has six. Each part is covered by a section i me 
shell. The shell is thin and soft where the parts join, so 
the lobster can bend its body and move about. The lob- 
ster breathes through gills located beneath the shell on 
both sides of its thorax. 

A lobster has two pairs of antennae on its head. The 
animal's eyes are on the ends of a pair of slender, 
jointed organs called sta/ks. Lobsters have compound 
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eyes that consist of hundreds of lenses joined together. 
The lobster keeps its antennae and eye stalks moving 
constantly to search for food and to watch for enemies. 
The lobster's antennae, legs, and shell are covered with 
millions of tiny hairlike sensors that can detect chemi- 
cals. The sensors help the animal locate food. 

A lobster has five pairs of jointed legs. Four pairs are 
thin, and the lobster uses them for walking. In true lob- 
sters the fifth pair, which extend in front of the head, are 
thick and end in large claws. One of the claws is heavy 
and has thick teeth to crush prey. The other claw is 
smaller and has sharp teeth to tear food apart. All lob- 
sters do not have the heavy claw on the same side. 
Some are “right-handed,” and others are “left-handed.” 
The front claws of spiny lobsters are long and slender. 
This lobster, named after the sharp spines on its shell, 
lives in coastal waters throughout much of the world. 


The life of a lobster 


Lobsters live on the bottom of the ocean near the 
shore, and hide in holes or under rocks at depths of 1.8 
to 37 metres. A lobster sits in its burrow all day, waving 
its feelers outside the entrance. It holds its claws ready 
and pounces on any prey that comes near. Lobsters eat 


Facts in brief 


Names: Male, cock; female, hen or chicken; young, none; 
group, none. 

Gestation period: 11 to 12 months. 

Number of newborn: 5,000 to 100,000 or more. 

Length of life: About 15 years. 

Where found: Atlantic Ocean, Pacific Ocean. 

Scientific classification: Lobsters belong to the class Crusta- 
cea, order Decapoda. True lobsters belong to the family Ho- 
maridae, spiny lobsters belong to the family Palinuridae. 
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Crabs, snails, small fish, and other lobsters. At night, the 
lobster walks along the ocean bottom looking for food. 
If an enemy such as a large fish or an octopus comes 
near, the lobster retreats into its burrow with powerful 
flips of its tail. 

Young. A female lobster usually lays eggs only once 
every two years. She may lay 5,000 to 100,000 or more 
eggs at a time. The number varies with her size and age. 
The female lobster carries the eggs under the curve of 
her tail for 11 to 12 months. When the eggs are ready to 
hatch, the lobster shakes the young out of the eggshells. 
Newborn lobsters are about 8 millimetres long. They 
rise to the surface, and drift and swim about for three to 
five weeks. At this time, they are easy prey for sea birds, 
fish, and other enemies. Then the lobsters sink to the 
ocean bottom where they spend the rest of their lives. 
Lobsters live for about 15 years. 

Growth, Lobsters moult (cast off their shells) as they 
grow. The animal loses its first shell two days after 
hatching, and moults three more times during the first 
month. When moulting, the lobster's body gives off a 
substance that softens the shell. Then, by expanding its 
muscles, the lobster splits the shell and steps out of it. 
This whole process takes about 15 minutes, The new 
shell, which had formed under the old one, is soft and 

gives the lobster no protection. The animal hides from 
its enemies until the new shell hardens. 
See also Crustacean. 
Lobworm. See Lugworm. 
Local anaesthesia, See Anaesthesia. 


Local government generally refers to the govern- 
ment of an area smaller than a country, state, or prov- 
ince. Such areas include counties, cities, towns, and vil- 
lages. Each unit of local government has some important 
responsibility for the welfare of its citizens and provides 
certain services. Most local governments are run by 
elected officials and have some power of taxation. The 
main functions of local government vary from country to 
country. They often include road building and mainte- 
nance, regulation of building standards, public health, 
refuse collection, and local amenities such as public 
parks. In some countries, local governments are also re- 
sponsible for social services, education, and police. 

The degree of local authority and independence var- 
ies from nation to nation. In some countries, govern- 
mental authority has been decentralized so that many 
important decisions are made at the local level. In other 
countries, authority is centralized in the national govern- 
ment. Most countries have either a federal or a unitary 
system of government. 

Federal systems divide the powers of government 
between the national government and the state or pro- 
vincial governments. In most cases, the powers are set 
forth in a constitution. Although the state and provincial 
governments have legal control over local governments, 
they may give some authority to local units, Australia, 
Canada, Switzerland, and the United States, have federal 
systems of government. Local governments usually have 
more authority under federal systems than they have 
under unitary systems. 

Unitary systems give most of the chief powers to the 
central government. All local, state, and provincial gov- 
ernments are subject to control by the central govern- 
ment. They have only those powers that the central gov- 
ernment gives them. Great Britain, Norway, and Sweden 
have unitary systems. In these countries, local areas 
have considerable self-government, though they are 
under the central government's control. They have _ 
broad taxing powers and much authority for providing 
education, housing, and transportation. 

In France, which also has a unitary system, the central 
government has strict and detailed control over local 
government units. However, local elected assemblies 
have some powers once held by a prefect (administra: 
tor) appointed by the central government. Italy and a 
few Latin-American countries still use prefects to super” 
vise local governments. The prefects can veto actions 0 
the local government. The people elect local councils in 
France and Italy, In France, the local council chooses 4 
mayor from among its members. In Italy, the people 
elect the mayor. 

Australia has a federal system of national govern- 7 
Ment. In addition to the federal parliament, there are si% 
state parliaments which make laws on such matters as 
education. Vast areas of Australia are too thinly popu- 
lated to have local governments. But the whole of Victo- 
ria and Tasmania, and the more thickly populated parts 
of the other states, are divided into local government 
areas. 

In Tasmania, all local government authorities are 7 
called muncipalities. In the mainland states, they are gi 
vided into rural shires or districts, and urban cities, : 
towns, and municipalities. In urban areas, the differen 
types are based partly on population and partly on™ 


nancial resources. Only in the city of Brisbane is the 
whole metropolitan area under the control of a single 
authority, the city council. The other state capitals are di- 
vided into a large number of government authorities, 
many of them called cities. Various types of special- 
purpose authorities covering the whole metropolitan 
area deal with such matters as urban transport, sewer- 
age, and overall urban planning. 

New Zealand has about 500 local government au- 
thorities, The largest authorities are the regional coun- 
cils of Auckland and Wellington. There are 20 united 
councils, whose members are not elected, but are ap- 
pointed by the regional authorities. The regions of the 
20 united and the 2 regional councils of Auckland and 
Wellington cover all of New Zealand apart from two 
counties: Great Barrier Island County and Chatham Is- 
lands County. 

The number of county and municipal authorities has 
fluctuated because of reorganizations. There are county 
councils, city councils, borough councils, district coun- 
cils, and community and district councils. In addition, 
there are boards such as hospital and electric power 
boards which have responsibility for particular services. 
New Zealand's local authorities are elected every three 
years. 

India is divided into 23 states and 9 territories for na- 
tional government. Each state has a governor, a chief 
minister, and a legislature. Most of the members of the 
legislature are elected by the people. Others are ap- 
pointed by the governor. The nine territories are ruled 
by officials appointed by the federal government. 

The basic unit of local government in India is the 
panchayat, or village council. This is a group of elders of 
the village, who are elected by all adults living in the vil- 
lage. Similar types of village councils run local govern- 
ments in many countries. 

Local government in the British Isles is controlled 
mainly by unpaid elected councillors, Paid officials act 
on decisions made by the councillors, decisions that re- 
flect laws and policies of the national governments of 
Britain or the Republic of Ireland. 

National government is responsible for such areas as 
income tax and defence. But local authorities have wide 
powers in certain other areas. These include control of 
advertising, education, housing, public health, recre- 
ation, roads, and many aspects of town and country 
planning. The work of local authorities is concerned 
with meeting immediate needs within their own areas. 
Locarno Conference resulted in the Rhineland Se- 
curity Pact and six other treaties. In October 1925, repre- 
sentatives of seven European countries met in Locarno, 
Switzerland, to discuss plans for building permanent 
peace in Europe. Delegates came from Belgium, 
Czechoslovakia, France, Germany, Great Britain, Italy, 
and Poland. The most important problem of the confer- 
ence was to find a settlement between France and Ger- 
many. For the first time since World War I, the confer- 
ence treated Germany as a friendly nation. When the 
conference ended on Oct. 16, 1925, the delegates had 
Signed seven treaties. 

_ The Rhineland Security Pact developed as the most 
important of these treaties. Belgium, France, Germany, 
Great Britain, and Italy signed the pact. Belgium, France, 
and Germany agreed never to fight each other again. 
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Germany agreed to join the League of Nations. The 
treaty set up a neutral zone in the Rhineland, an area 
covering Belgian, French, and German soil. All signing 
powers vowed to guarantee the frontier between 
France and Germany and between Belgium and Ger- 
many. This meant that if Germany attacked France, the 
other nations would go to the aid of France. 

The six other Locarno Conference treaties bound the 
participating nations to the peaceful settlement of inter- 
national quarrels. Each country promised to discuss its 
problems before resorting to war. 

In 1936, Germany denounced the Locarno treaties and 
sent its troops into the neutral Rhineland, The other Lo- 
carno powers did not act to prevent the aggressions 
that brought on World War Il. 

Loch Lomond is the largest and one of the most fa- 
mous of the Scottish lakes. The lake lies about 32 kilo- 
metres northwest of Glasgow in the Scottish highlands. 
Loch Lomond is in a hilly region, and its waters have 
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many islands. The lake is 37 kilometres long and 8 kilo- 
metres wide at its widest point. One of the most familiar 
Scottish folk songs is about Loch Lomond. In ancient 
days, Scottish clans gathered for meetings at the edge 
of this lake. 

Loch Ness monster is a large animal that some peo- 
ple believe lives in Loch Ness, a lake in northern Scot- 
land. If such a creature exists, it avoids people, But hun- 
dreds of people have reported seeing the animal, which 
is nicknamed “Nessie.” They describe it as measuring up 
to 9 metres long. The creature supposedly has flippers, 
one or two humps, and a long, slender neck. Some sci- 
entists think Nessie may be related to a dinosaurlike 
reptile or to a modern sea animal, such as the manatee 
or seal. 

The earliest known description of a strange creature 
in Loch Ness dates from A.D. 565. Reported sightings in- 
creased during the 1930s, when a new road made the 
lake more accessible to travellers. 

In 1960, a British aircraft engineer named Tim Dins- 
dale made a short film of a dark shape moving through 
Loch Ness. Aerial photography experts from Great Brit- 
ain’s Royal Air Force reported that the film probably 
showed an “animate object’—that is, a living thing. Since 
then, several scientific expeditions have explored the 
waters of the lake. Investigations with sonar, a device 
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This photograph of the Loch Ness monster was revealed as 
a hoax after 60 years, It was taken by British doctor, Robert Wil- 
son, and shows a model built by his stepson, Christian Spurling. 


that uses sound to detect underwater objects, have 
found large moving bodies in Loch Ness. 

In 1972 and 1975, researchers from the Academy of 
Applied Science in Boston, U.S.A., took underwater pho- 
tographs of what they claimed was the Loch Ness mon- 
ster, However, experts do not agree on exactly what the 
photographs show. The Loch Ness monster has been 
given the scientific name Nessiteras rhombopteryx so it 
can be protected by a British law that safeguards rare 
animals, 

Lochaber (pop. 20,803), a local government district in 
Highland Region, Scotland, takes in the areas of Fort 
William, Ballachulish, Kinlochleven, and Ardnamurchan. 
Fort William is a tourist centre. Corpach, nearby, is a 
centre of papermaking. Workers produce aluminium at 
the village of Kinlochleven and at Fort William. Mallaig 
is a fishing port. Crofters in Lochaber rear sheep and 
cattle and grow vegetables, Lochaber has much beauti- 
ful scenery, especially around the Ardnamurchan penin- 
sula. Glen Coe, where the Campbells slew the MacDon- 
alds, is in the district of Lochaber. The district includes 
Ben Nevis, the United Kingdom's highest mountain. See 
also Highland Region. 


Corpach Paper Mill is near 
Fort William in Lochaber dis- 
trict. Itis ideally placed in the 
Scottish Highlands to take ad- 
vantage of plentiful local sup- 
plies of water and pulp from 
locally grown timber. 


Lock, in canal construction. See Canal (Canal locks; pic- 
tures). 
Lock is a device that prevents a door or other objects 
from being opened or moved. People use locks to help 
protect themselves and guard their property against 
theft. For example, door locks provide protection for 
homes, and bicycle locks prevent the theft of bicycles. 

There are many kinds of locks, and nearly all require 
a key to be opened. Types of locks that do not require a 
key include combination locks, time locks, chain locks, 
and some electronic door locks. Combination locks are 
opened by turning a dial to the correct combination of 
numbers, Time locks, a type of combination lock, can be 
opened only at a specific time at which the lock has 
been set. Chain locks have a metal chain that fastens to 
the inside surface of a door and to the doorframe. Elec- 
tronic door locks open when a person inserts a coded 
plastic card into a slot beside the door. 

Locks give maximum security when used on sturdy 
objects. A bicycle lock offers little protection against the 
theft of a bike if its chain can be easily cut or removed. 


How door locks work 
All door locks have some type of bo/t that prevents 
the door from being opened. In most door locks, the 


bolt slides into a metal plate in the doorframe. A long: 
narrow piece of metal called a cam controls the move- 


Spring 


Tailpiece 


ji f 
The bolt of a door lock slides back and forth. A long piece ° 
metal called a cam controls the movement of the bolt. 


Cylinder. 


The key is inserted into the cylinder-locking mechanism. The 
grooves of the key force the pins of the mechanism to align. This 
action frees the key to turn and thus activate the cam. 


ment of the bolt. The cam is fastened to a cylinder- 
locking mechanism in the door. 

People use a key to operate a door lock from the out- 
side. They lock and unlock a door from the inside by 
turning a knob or a key. When a person inserts the 
proper key in a door lock, the grooves of the key force 
metal pins or plates called tumblers to align. When the 
tumblers are in line, the key is free to turn and activate 
the cam. The cam moves the bolt between the door and 
the doorframe. 

The bolts used in most door locks are either spring 
bolts or deadbolts. Spring bolts are the most common 
type of bolt. They are convenient to use because they do 
not require a key to be locked. Spring bolts simply snap 
into the doorframe when the door closes and are held 
in place by a metal spring. However, locks with spring 
bolts do not provide good security because they can 
easily be opened without a key. Some spring bolts can 
be pried open by slipping a thin object between the 
door and the doorframe. 

Deadbolts are the most secure type of bolt. Most of 
them are mounted into a steel frame on the inside sur- 
face of a door, These kinds of deadbolts lock with a key 
on the outside and by turning a small knob on the in- 
side. Other deadbolts are set in the door and controlled 
by the cam. They are “dead” because they cannot be 
Pried open. 


Kinds of locks 


The six most common types of locks are (1) mortise 
locks, (2) rim locks, (3) cylindrical locks, (4) tubular locks, 
(5) combination locks, and (6) padlocks. Each type has its 
own shape and design and works differently. 

Mortise locks have the locking mechanism mortised 
(cut) into the door. The doorknobs screw into the lock- 
ing mechanism. Mortise locks have either spring bolts, 
deadbolts, or both. A deadbolt measuring about 2.5 cen- 
timetres long provides maximum security. A key unlocks 
the door from the outside, and a small knob or a key un- 
locks it from the inside. Mortise locks are extremely 
Strong when installed in a sturdy door. 

Rim locks provide additional security to ddors al- 
teady equipped with one or more other locks. They 
have a bolt mechanism mounted into a frame on the in- 
side surface of the door. 

Rim locks have a round cylinder that is set in the 
door. A connecting bar extends through the door and 
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connects the cylinder with the deadbolt. Rim locks open 
He key on the outside and by turning a knob or key 
inside, 

Cylindrical locks are found on household doors in 
many countries. These kinds of locks are sometimes 
called knob Jocks because the cylinder-locking mecha- 
nism is part of the doorknob, Cylindrical locks have a 
keyhole in the doorknob, 

Most cylindrical locks have a spring bolt. Some, 
called pick-resistant locks, have deadbolts, A key un- 
locks the door from the outside, and a small knob or a 
key unlocks it from the inside. 


SS 


A rim lock has a bolt en- 
closed in a frame mounted on 
the inside surface of the door, 


A mortise lock is cut into a 
door. The lock shown has a 
spring bolt and a deadbolt. 


cylindrical, or knob, lock has a locking mechanism that is 
aa of the doorknob. Most of these locks have a spring bolt. 


A tubular lock has a bolt encased in a tube that is attached to 


the locking mechanism. Most tubular locks have a deadbolt. 
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Acombination lock has a dial that is connected to tumblers in- 
side the lock case. As the dial is turned to the correct combina- 
tion, the tumblers are aligned and the bolt is released. 


Tubular locks have a bolt—in most cases a 
deadbolt—that is enclosed in a tube attached to the 
locking mechanism. The deadbolt provides additional 
security for doors that also have a cylindrical lock. 

Combination locks have a movable dial with a series 
of numbers around it. To release the lock, a person must 
turn the dial left and right ina sequence of three or four 
numbers. The numbers, and the direction in which the 
dial is turned, make up the lock’s combination. Most 
floor safes and wall safes are protected by combination 
locks. 

A combination lock has disc-shaped tumblers. The 
tumblers are aligned with a bolt-release mechanism as 
the dial is turned to the correct combination: The bolt is 
released after the tumblers are aligned. 

Thieves can easily pick (unlock) most inexpensive 
combination locks. They simply listen for the clicking 
noise of a tumbler being aligned with the bolt-release 
mechanism. 

Padlocks are portable locks that require either a key 
ora combination to be opened. People use padlocks to 
fasten two objects together or to help protect such ob- 
jects as bicycles, lockers, and trunks. 

Padlocks have a steel case that contains the locking 
mechanism, A curved revolving bar called a shackle ex- 
tends up from the case and fastens around the object. 
To activate the lock, a person pushes the bar through a 
hole in the case. 

Other kinds of locks include time locks and electri- 
cal switchlocks, Time locks are a type of combination 
lock used mainly in bank vaults. Most time locks have 
automatic locking bolts that are activated by a timing de- 
vice. 

Electrical switchlocks operate a switch when the key 
is turned. As a person turns the key in the ignition lock 
of a car, for example, an electric current flows from the 
battery to the starter, 


History 


The first key-operated lock was invented in ancient 
Egypt about 2000 B.C. It consisted of a large wooden 
bolt that was fastened to the outside of a gate. Pegs 
called pins were inserted into holes in the bolt and pre- 
vented it from being moved. A key raised the pins out of 
the holes so the bolt could be moved, thus opening the 
gate. 


A padlock is a portable lock that has a steel case containing the 
locking mechanism. Padlocks require either a combination, 
above, or a key to release the shack/e and open the lock. 


Later, locks were developed according to three basic 
locking principles: (1) the warded principle, (2). the lever 
principle, and (3) the pin-tumbler principle. The ancient 
Romans invented the warded principle. In padlocks 
other warded locks, the mechanism contains a series of 
wards (obstacles) that the key must pass in order to un- 
lock the bolt. Warded locks were the most common 
locks until the mid-1800's, and many are still used. 

The lever principle was developed in the late 17008, 
Lever locks have one or more levers in their mechanism. 
The levers must be raised to a specific height before the 
bolt can be removed. Only the correct key can raise the 
levers to precisely the height needed to remove the 
bolt. ina 

The modern pin-tumbler lock was invented in 1865 
an American locksmith named Linus Yale, Jr. It was. 
based on a principle similar to that of the ancient Egyp: 
tian lock. The pin-tumbler lock, used in most doors 
today, is one of the most secure key-operated locks ever 
invented. It also was the first lock to be mass-produce 

See also Time lock; Yale, Linus, Jr. 

Locke, Alain Leroy (1886-1954), was an American ed- 
ucator and a writer on black culture. From 1912 to 1953, 

he taught philosophy at Howard University. His works: 
include The Negro in America (1933), The Negro and His q 
Music (1936), Negro Art—Past and Present (1937), and 
When Peoples Meet (1941). In 1942, he was selected ina — 
poll as one of the most distinguished blacks of the yeah 
Born in Philadelphia, Locke studied at Oxford, Berlin, 
and Harvard universities. 

Locke, John (1632-1704), was an English philosopher 
His writings have influenced political science and phi- 
losophy. Locke's book Two Treatises of Government 
(1690) strongly influenced Thomas Jefferson in the writ: 
ing of the U.S. Declaration of Independence. of 

His life. Locke was born in Wrington in the county 
Somerset, England. He attended Oxford University. In 
1666, he met Anthony Ashley Cooper, who later becia 
the first Earl of Shaftesbury. The two men became clo 
friends. In 1679, the earl became involved in plots 
against the king, and suspicion also fell on Locke. The 
philosopher decided to leave England. In 1683, he ke 
moved to the Netherlands, where he met Prince willi 
and Princess Mary of Orange. William and Mary be 
came the rulers of England in 1689, and Locke retumet 
to England as a court favourite. Until his death, he 


widely on such subjects as 
educational reform, free- 
dom of the press, and reli- 
gious tolerance. 

His philosophy. Locke's 
major work was An Essay 
Concerning Human Under- 
standing (1690). It de- 
scribes his theory of how 
the mind functions in 
learning about the world. 
Locke argued against the 
doctrine of innate ideas, 
which stated that ideas 
were part of the mind at 
birth and not learned or acquired later from outside 
sources. Locke claimed that all ideas were placed in the 
mind by experience. He declared that there were two 
kinds of experience, outer and inner. Outer experience 
was acquired through the senses of sight, taste, hearing, 
smell, and touch, which provide information about the 
external world. Inner experience was acquired by think- 
ing about the mental processes involved in sifting these 
data, which furnished information about the mind. 

Locke believed that the universe contained three 
kinds of things—minds, various types of bodies, and 
God. Bodies had two kinds of properties. One kind was 
mathematically measurable, such as length and weight, 
and existed in the bodies themselves. The second kind 
was qualitative, such as sound and colour. These prop- 
erties were not in the bodies themselves but were sim- 
ply powers that bodies had to produce ideas of colours 
and sounds in the mind. 

According to Locke, a good life was a life of pleasure. 
Pleasure and pain were simple ideas that accompanied 
nearly all human experiences. Ethical action involved de- 
termining which act in a given situation would produce 
the greatest pleasure—and then performing that act. 
Locke also believed that God had established divine law. 
This law could be discovered by reason, and to disobey 
it was morally wrong, Locke thought that divine law and 
the pleasure principle were compatible. 

Locke believed that people by nature had certain 
rights and duties. These rights included liberty, life, and 
ownership of property. By liberty, Locke meant political 
equality. The task of any state was to protect people's 
tights. States inconvenience people in various ways. 
Therefore, the justification for a state's existence had to 
be found in its ability to protect human rights better 
than individuals could on their own. Locke declared that 
if a government did not adequately protect the rights of 
its citizens, they had the right to find other rulers. He be- 
lieved that the people should decide who governs them. 

See also Civil rights (Natural rights); Democracy (De- 
Mocracy in Britain); Empiricism; Philosophy (Modern 
Philosophy). 

Lockjaw. See Tetanus. § 
Lockout occurs when an employer closes a factory in 
order to keep employees from working. The employer 
is using the economic weapon of a work and wage stop- 
Page to get employees to agree to some particular con- 
dition of work or wages. The lockout is like the strike in 
that it is an economic weapon used in labour disputes. 
The lockout differs from the strike, however, because 
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the strike is a work stoppage the employees start to 
compel the employer to meet certain demands, 

Lockouts, like strikes, are usually caused by wage dis- 
putes. Lockouts make up only a small percentage of the 
total number of work stoppages that occur, The reason 
the percentage is so low is that employers are reluctant 
to shut their own facilities. They sometimes have more 
direct and effective means of placing economic pres- 
sure on workers, such as replacing workers involved in 
labour disputes. 

See also Strike. 

Lockspeiser, Sir Ben (1891-1990), was a British sci- 
entist and science administrator. His early research work 
included the design of aircraft and investigations of air- 
craft icing and wing stability. He acted as secretary of 
the Department of Scientific and Industrial Research in 
the United Kingdom from 1949 to 1956. 

Lockspeiser was born in London. He graduated from 
Cambridge University and studied at the Royal School of 
Mines before entering the Scientific Civil Service. He 
believed in all-round scientific education and advocated 
the application of science to government as well as to 
everyday affairs. 

Lockwood, Douglas (1918-1980), an Australian au- 
thor, wrote /, the Aboriginal (1963). This biography tells 
the story of Waipuldanya, an Aborigine of the Alawa 
tribe in the Roper River district. Waipuldanya was an 
employee of the Commonwealth Health Department in 
the Northern Territory. He was known in Darwin as 
Philip Roberts. An outstanding biography, /, the Aborigi- 
nal is important for its sympathetic insight into the out- 
look and customs of the tribal Aborigines and the prob- 
lems they encountered in reconciling two ways of life. 
Lockwood's other books include Crocodiles and Other 
People (1959), We, the Aborigines and Up the Track 
(1964), The Lizard Eaters (1965), Australia’s Pearl Harbor 
(1966), and The Front Door (1968). 

Lockyer, Edmund (1784-1860), a British soldier, dis- 
covered coal while exploring the Brisbane River in Aus- 
tralia in 1825. In 1826, Governor Darling sent Lockyer to 
Western Australia in the brig Amity. Lockyer annexed 
the territory in the name of Britain before the French 
could claim it. He founded the town of Albany in West- 
ern Australia and returned to Sydney in 1827. Lockyer 
was born in Devon, England. He joined the British army 
in 1803 and arrived in Australia in 1825. 

Lockyer, Joseph Norman (1836-1920), a British as- 
tronomer, discovered the element helium on the sun 
about 30 years before helium was found on earth. 

Lockyer started investigating the sun during the 
1860's, using a telescope with a spectroscope attached. 
This allowed him to observe the spectra of different 
types of light coming from the sun. In 1868, he observed 
the spectra of prominences (solar flares) during a solar 
eclipse and found that prominences are gaseous. The 
same discovery was made by the French astronomer 
Pierre Janssen, working in India. Both astronomers ob- 
served a spectral line that did not correspond to any 
chemical element then known. Lockyer concluded that 
this line had to be produced by a new element, which 
he termed helium, after helios, the Greek word for sun. 

In 1869, Lockyer was elected to the Royal Society, and 
in the same year he founded the scientific journal Na- 
ture, which he edited for the following 50 years. 
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Diesel locomotives pull most freight and passenger trains and 
handle most shunting work. The diesel-electric, above, is the 
most widely used kind of diesel in the world. 


Locomotive is a machine that moves trains on railway 
tracks, Early locomotives weighed from 2.5 to 5.5 metric 
tons and could pull or push only a few light cars. A 
modern locomotive may weigh over 640 metric tons and 
move more than 200 loaded freight cars at a time. 

There are three main kinds of locomotives, depend- 
ing on their source of power: (1) diesel, (2) electric, and 
(3) steam. A fourth kind is powered by machines called 
gas turbines. Such turbines resemble those used in air- 
craft. Turbotrains do not have locomotives. Instead, their 
power units are built into one or more of the cars. 

Steam locomotives once pulled most trains, and they 
are still used in some countries, But in most industrial- 
ized countries, diesel and electric locomotives have re- 
placed steam locomotives almost entirely. Steam loco- 
motives are still widely used in countries where coal is 
in large supply, as for example, China. Also their con- 
struction and maintenance is simpler than other types, 
and therefore they are used in areas with little industri- 
alization. In Britain, the United States, and some other 
countries, steam locomotives pull tourist trains or are 
operated by steam enthusiasts. 


Historic 


Many early locomotives contributed to the 
locomotives 


development of today’s streamlined models. 


The first locomotive was a 
simple steam engine built by 
Richard Trevithick of England. 
It made its first run in 1804. 


The Rocket, the first truly 
successful steam locomotive, 
was built by George Stephen- 
son of England in 1829. 


Electric locomotives run on power supplied by an electric 
power plant. These locomotives are especially useful for hauling 
high-speed passenger trains or fast, heavy freight trains, 


Kinds of locomotives 


Diesel locomotives are actually travelling power 
plants. They have a diesel engine that works by com 
pressing air in chambers called cylinders. When air is 
compressed, its temperature rises. The resulting heatig 
nites fuel that has been injected into the cylinder, The 
power produced during this process is then transmitted 
to the locomotive's driving wheels. For more detailed in- 
formation on how a diesel engine works, see the World 
Book article on Diesel engine. 

Diesel locomotives have a number of advantages. 
They generate their own power and therefore can oper 
ate anywhere that there are rails. Diesel locomotives can 
also make long runs without refuelling or servicing. p 
They can be quickly stopped or started, and they spee 
up faster than steam engines. They also have a higher 
fuel efficiency than steam locomotives, require less se” 
icing, and cost less to maintain. 7 

A diesel locomotive may be a single unit, or it may. 
consist of from one to four connecting units. Single a 
sel units range from 400 to 6,000 horsepower each. Bu 


The Best Friend of cat 
ton, the first U.S. steam aa 
motive put in regular Pa 
began operating in 1831 


The Stourbridge Lion, a 
steam engine, in 1829 became 
the first full-sized locomotive 
to run in North America. 


Steam locomotives hauled nearly all trains before the inven- 
tion of the diesel. Today, such steam engines as the one above 
still provide train service in some parts of the world. 


two 2,000-horsepower units coupled together make a 
4,000-horsepower locomotive. Three such units pro- 
duce a 6,000-horsepower locomotive, and so on. 
Railwaymen use a system of letters and numbers to 
classify the types of diesel locomotives by the number 
of driving axles and idling (non-powered) axles they 
have. The letter A stands for one driving axle, B for two, 
Cfor three, and D for four. The number 7 stands for one 
idling axle, 2 for two such axles, and so on. In most loco- 
Motives, the axles are combined into swivelling units 
called bogies. An A1A-A1A locomotive has two 6-wheel 
bogies, each bogie with a centre idling axle. A C-Cloco- 
Motive has two 6-wheel bogies, and all axles driving. 
Diesel engines of low and medium power may be fit- 
ted into rail-cars. A rail-car is a self-propelled rail vehicle 
in which most of the space is available for passengers or 
Parcels, Or several diesel engines may be placed at in- 
tervals in a train of two or more coaches that are never 
separated in service. Railwaymen call such trains multi- 
ple-unit trains. Two or more multiple-unit trains may be 
combined to operate under the control of one driver. 
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There are three types of diesel locomotives: (1) diesel- 
electric, (2) diesel-hydraulic, and (3) diesel-mechanical. 
Each transmits power from the engine to the driving 
wheels in a different way. 

Diesel-electric locomotives are by far the most com- 
mon type. In these locomotives, the engine drives a ma- 
chine called a generator, which produces an electric 
current. The current is then fed to traction motors, 
which drive gears that turn the locomotive's driving 
wheels. Most diesel-electrics have generators that pro- 
duce direct current (DC), a kind of current that flows in 
only one direction. Generators on some newer, large 
diesels produce alternating current (AC), which reverses 
direction many times every second. Most diesels have 
traction motors that operate on direct current. There- 
fore, locomotives with an AC generator must rectify 
(convert) the alternating current into direct current be- 
fore it goes to the motors. Devices called silicon rectifi- 
ers perform this conversion. 

Diesel-hydraulic locomotives. \n this type of locomo- 
tive, the engine drives a torque converter instead of a 
generator. A torque converter is a device that uses flu- 
ids under hydraulic pressure to transmit and regulate 
power received from the engine. The converter includes 
a pump and a turbine. The turbine changes energy from 
the fluids into a force that can be used to perform work. 
The engine delivers oil to the converter and drives the 
pump. The pump forces the oil against the blades of the 
turbine. This action causes the turbine to rotate and to 
drive a system of gears and shafts that move the wheels, 

Diesel-hydraulic locomotives are not as widely used 
as diesel-electric locomotives. However, they are widely 
used in some countries, especially in Germany, where 
they first appeared. 

Diesel-mechanical locomotives transmit power from 
the engine in much the same way that cars do—through 
aclutch and a system of gears and shafts. The clutch 
connects the engine to the transmission. The gears and 
shafts fit together to transmit the power and drive the 
wheels. This mechanical drive delivers less power than 
do other systems, and so it works well only on small lo- 
comotives. 

Electric locomotives, unlike diesels, do not produce 
their own power. They use electric power supplied by a 
central power plant that may be far away. Therefore, 


A diesel-hydraulic locomo- 
tive transmits the engine's 
power to the driving wheels 
by using a liquid under pres- 
sure. This Chinese locomotive 
is used for passenger services 
to Beijing. 
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Parts of a diesel-electric locomotive Rodiator cooling fans 
Control stand D 
Horn: = ae 
= = 
4 E = Sea 
7 “la 3 ae 
J5 
| Ta ie Radiators 
ol Ter 
— ig —Air 
: POD Ep S compressor | 
jü a0 2 
Traction motors Generator Diesel engine Diesel fuel tank Brakes 
Coupler Coupler: 


Inside a diesel-electric locomotive, a diesel engine turns a generator. Electricity produced by 
the generator runs traction motors that drive the wheels. An engineer regulates power and speed 
at the control stand, and the air compressor powers the brakes. The radiator equipment keeps the 


engine from overheating. Couplers connect the locomotive with other units. 


an electric locomotive needs special wires or rails from 
which it can get power. 

Many electric locomotives use alternating current. 
They obtain the power from an overhead wire called a 
catenary. A hinged steel framework called a pantograph, 
which conducts electricity, connects this wire with the 
locomotive. Locomotives that operate on alternating 
current receive power at extremely high voltages. They 
have a device called a transformer that reduces the volt- 
age to a level at which it can be used. The power is then 
fed into AC traction motors, or it is rectified and fed into 
DC traction motors. 

Some locomotives that operate on direct current also 


obtain power by way of a catenary and pantograph. 
Other DC locomotives use an e/ectrical third rail, which 
runs parallel to the regular rails. A metal device called a 
contact shoe is attached to these locomotives. The shoe 
slides along the rail and picks up electricity from it. 

An electrified rail network costs a tremendous sum to 
build because of the wires and other special equipment 
involved. However, electric locomotives can draw vast 
amounts of power from their central power plant. Die- 
sels, on the other hand, are limited to the power they 
can produce from the fuel they carry. Electric locomo- 
tives can be started instantly. They also are quiet and 
produce no smoke or exhaust gases. Thus, they are 


Steam engine 799 hauls the 
morning train from New Jal- 
paiguri to Darjeeling, in Wes 
Bengal, northeastern India. 
The narrow-gauge line pro- 
vides one of the world's most 
spectacular railway journeys. 
The little engines work hard, 
taking about seven hours to 
complete a long, winding i 
journey climbing nearly 2,00 
metres into the Himalaya. Lo: 
comotives to this design were 
built between 1892 and 1927 


sometimes used in heavily populated areas and on rail- 
ways that run underground or through long tunnels. 

Like diesels, most electric locomotives can operate ei- 
ther singly or combined in groups of two or more units. 
However, electric locomotives can produce more 
power per unit than diesels can. Therefore, electric lo- 
comotives are especially useful for fast, heavy freight 
trains or high-speed passenger trains. 

Many kinds of fuel can be used by a power plant to 
produce the electricity that runs an electric locomotive. 
For example, a power plant may use coal, gas, oil, water 
power, or atomic power. Diesel locomotives can run 
only on diesel oil, which one day may become scarce 
and costly. 

Steam locomotives produce heat by burning coal or 
fuel oil in a firebox. The heat turns the water in the loco- 
motive's boiler into steam, which is fed into cylinders. 
There, the pressure produced by the steam drives steel 
rods called pistons. The pistons are connected to piston 
rods, main rods, and side rods, which move the driving 
wheels. A steam locomotive has an attached car called a 
tender that carries the fuel and water. 

Steam locomotives have several disadvantages. For 
example, a steam locomotive needs frequent care, espe- 
cially to keep the fire burning in the boiler. A long time 
is required to light the fire and to heat the boiler so that 
steam can be produced. In addition, steam locomotives 
cannot maintain the high average speeds of diesel or 
electric locomotives, They also have low fuel efficiency. 
A steam locomotive must burn large amounts of fuel to 
produce power, but little of the heat produced is used 
to run the locomotive. The rest is wasted. 

Other kinds of locomotives include gas-turbine lo- 
comotives, which have a power unit consisting ofa 
compressor, a combustion unit, and a turbine. The com- 
pressor forces compressed air into the combustion unit 
where oil, natural gas, or finely powdered coal is 
burned. This combustion produces a blast of hot gases 
that operate the turbine. The turbine drives first a com- 
pressor. A turbine with electric transmission then drives 
one or more electric generators. The generators supply 
current to the traction motors. But a turbine with me- 
chanical transmission then drives reduction gears. The 
gear wheels and side rods transmit the drive to the 
wheels, 


The ‘Red Devil’, in service in South Africa, is one of the world's 
most modern steam locomotives. 
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Gas turbines have good efficiency only when they 
work for long periods under a heavy load. For this rea- 
son, most gas-turbine locomotives operate on 1,000- 
kilometre runs on slight, continuous gradients with fast 
and heavy freight trains. 


History 


Richard Trevithick, a British inventor, was the first 
man to build a workable steam locomotive. He built it in 
1804. George Stephenson, a British mining engineer, 
and other engineers built locomotives. The first locomo- 
tives had many failings. Not until 1829 did Stephenson 
build the Rocket, the first really successful locomotive. 
The Rocket succeeded because it was the first locomo- 
tive to be designed and built with a blast-pipe and a 
multitubular boiler. 

Railways were built throughout the world during the 
1800s. Many able engineers improved steam locomo- 
tives so that they could pull greater loads, travel faster, 
and work more efficiently. Engines with large driving 
wheels attained high speeds. Later, engineers fitted 
smaller wheels which were coupled together to give 
greater traction. Larger boilers could be fitted above the 
smaller wheels. 

At first, the various railways used track of any conven- 
ient gauge. But by the end of the 1800s, most railways in 
Europe and North America used the same standard 
gauge. As a result, locomotives made in one country 
could be sold and used in any other country. But many 
narrow-gauge railways were also built and still operate 
in mountainous countries. By the 1930s, steam locomo- 
tives reached their peak of mechanical development. 
Later locomotives differed only in size. 

The first electric locomotives were built towards the 
end of the 1800s. Many men contributed to their devel- 
opment. The German firm of Siemens and Halske built 
the first practical electric locomotive in 1879. Thomas 
Edison tested his first model in 1880. In 1895, the first 
large main-line electric locomotives began regular serv- 
ice in the United States. Underground railways use only 
electric locomotives. 

The first diesel locomotives and rail-cars began serv- 
ice in 1912 and 1913. But in the 1930s lightweight diesel 
trains broke rail speed records in Germany and the 
United States, But the great change from steam to diesel 


Electric locomotive 91-010 is one of the latest types used for 
British Rail’s Intercity express services. 
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traction on many railways has taken place since World 
War II (1939-1945). 

Related articles in World Book include: 
Electric railway Railway 
Free-piston engine Rocket, The 
Locomotor ataxia. See Ataxia. 
Locoweed is any one of several kinds of perennial 
herbs that grow in western North America. They have 
harmful effects when eaten by horses, cattle, or sheep. 
Locoweed gets its name from the Spanish word for 
crazy, because of the strange actions of animals poi- 
soned by it. 

There are about a hundred kinds of locoweeds, but 
many are not known to be poisonous. Three of the more 
common kinds are the white, purple, and blue loco- 
weed. They are named for the colour of their flowers, 
which resemble those of peas or beans. The plants have 
erect or spreading stems with many leaflets on each 
stem. 

The effect of locoweeds on animals depends on the 
soil in which the plants grow. Scientists believe that the 
plants’ poisonous effects result from their ability to ab- 
sorb poisonous elements from the soil. Both the green 
and the dry plants are poisonous. The symptoms of poi- 
soning vary somewhat in horses, cattle, and sheep. 
Horses become dull, drag their legs, eat infrequently, 
and lose muscle control. Soon they become thin and 
die. Cattle react in much the same way. But sometimes 
they run wildly about, bumping into objects in their 
path. Sheep react more mildly to the poison. Animals 
raised on a range usually do not eat locoweeds when 
other food is available. Ranchers destroy locoweeds by 
cutting the roots about 5 centimetres below the surface, 
or by spraying the plants with the herbicide 2,4-D. 

Scientific classification. Locoweeds belong to the pea fam- 
ily, Leguminosae (Fabaceae). The white locoweed is Oxytropis 
/ambertii; the purple is Astragalus mollissimus; and the blue is 
A. diphysus. 


Steam engine 
Stephenson 


Locust is a name that can refer to any short-horned 
grasshopper—that is, a grasshopper with short antennae 
(feelers). However, the name /ocust is most often given 
to short-horned grasshoppers that migrate. There are 
about nine kinds of these grasshoppers. Every continent 
has its own kind of migratory locust. 

Most migratory locusts are about 5 centimetres long, 
with a large head, large eyes, and short antennae. They 
have long hind legs for jumping, and four wings that 
fold over their backs when they are not flying. Many lo- 
custs can make a sound by rubbing their ridged hind 
legs on their front wings. This causes the wings to vi- 
brate and makes the noise. 

Conditions that cause the migration of locusts are not 
fully understood. However, scientists know that migra- 
tion takes place only after a large number of females lay 
their eggs close together. This may occur because of a 
food shortage or because of local flooding. The young 
that hatch from these eggs remain together and live asa 
group. They meet other groups of young grasshoppers 
and form a swarm. There may be millions of migratory 
grasshoppers in a locust swarm. The adults may fly long 
distances. Wherever they land, they eat and destroy veg- 

etation. Eventually, the locusts become separated. Many 
generations of solitary locusts may be produced before 
conditions are right to produce another swarm. 


The locust, a type of grasshopper, has a large head, short an- 
tennae, and long legs. Its wings help it fly great distances. 


A swarm of locusts flies over a field in Ethiopia. Since ancient 
times, locusts have plagued farmers throughout the world. 


Plagues of crop-destroying locusts have been known 
since ancient times. The Rocky Mountain locust of North 
America destroyed millions of dollars worth of crops in 
the Mississippi Valley between 1870 and 1880. The most 
serious locust pest is undoubtedly the Old World desert 
locust. One swarm by the Red Sea was believed to cover 
an area of 5,200 square kilometres. The last upsurge h 
(build up of its numbers) occurred in 1987 and 1989. The 
invasion area of this species includes West, Central, ah 
North Africa, reaching into Spain and Portugal, the Me 
dle East, across the southern Soviet Union through Paki 
stan and India. é 

Swarms of migrating locusts are sometimes so larg 
they shut out the sunlight. They interfere with trains an 
planes and make car travel dangerous. Millions of 
crushed locust bodies make rails and roads slippery: 
Swarms travel great distances and have been seen aS 
much as 1,930 kilometres from land. 

Scientists and farmers have found several ways t0 the 
fight locusts. Because grasshoppers lay their eggs în i 
autumn, ploughing the soil in the late autumn desi 
the eggs. When large numbers of grasshoppers hatch, 
farmers must poison them as soon as possible. 

Scientific classification. Locusts belong to the family Ac 
rididae. age 

See also Grasshopper; Plant (picture: Insects dam: 
large numbers of plants). 


Flowers 


L 


Bark 


Summer and 
winter appearance 


The black locust is a popular shade tree. 


Locust, or false acacia, is any of about 20 plants native 
to North America. Four of these are shade trees with 
heavily scented flowers. The others are shrubs. The 
trees sometimes grow about 25 metres tall. 

In the United States, the black locust, or common aca- 
cia, is the best-known locust tree. It is one of the most 
widely planted North American trees in Europe. Like 
most locusts, the black locust has prickly branches. Its 
fragrant white flowers hang in drooping clusters. The 
fruit of the locust tree consists of a long, glossy brown 
pod with about a dozen wax-coated seeds. Black locusts 
have blue-green compound leaves. The bark and leaves 
of the black locust are poisonous. 

Locusts grow rapidly on good soil. On poor soils, lo- 
cust borers kill the trees while they are still young. An- 
other insect enemy, the leaf miner, may cause the leaves 
to turn yellow and fall off before the first frost. 

Locust wood is commercially important because it is 
hard, long-lasting, and swells only slightly when wet. Lo- 
cust trees make good fence posts and mine timbers. 


Scientific classification. Locusts belong to the pea family, 
Leguminosae (Fabaceae). The black locust is Robinia pseudo- 
acacia. 


See also Acacia; Honey locust. 
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A black locust has blue-green leaves and drooping clusters of 


fragrant flowers. Its bark and leaves are poisonous- 
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Lodestone is a hard black rock that exhibits magnetic 
properties. It is made of the mineral magnetite. 

According to legend, lodestone was discovered by a 
shepherd in Asia Minor (now Turkey) who noticed that 
the iron nails in his boots and the iron tip of his staff 
clung to the rock over which he was walking. The earli- 
est record of production of lodestone is from an ancient 
country in Asia Minor called Magnesia. The earliest re- 
corded name for the rock is Heraclean stone, from Hera- 
clea, a city in the ancient country of Lydia. 

About A.D. 1200, Europeans discovered that an ob- 
long piece of this stone would point to the north and 
south if it were hung by a string. They called it a “leading 
stone,” or Jodestone. Lodestone made compasses possi- 
ble, and sailors no longer had to steer by the stars. 
Today, the most powerful lodestones are found in Sibe- 
ria, the island of Elba, and South Africa. 

See also Magnetism (picture). 

Lodge, Henry Cabot (1850-1924), led Republican 
members of the Senate in a successful fight to prevent 
the United States from joining the League of Nations 
after World War | (1914-1918). He opposed President 
Woodrow Wilson, the chief planner of the League. 
Lodge fought the League because he felt it would in- 
volve the United States too deeply in European affairs. 

Lodge came from a wealthy Boston family. He gradu- 
ated from Harvard University. He was a noted historian 
before being elected to the U.S. House of Representa- 
tives in 1886, As a Republican senator from 1893 until his 
death, he pioneered in civil service law and helped draft 
the Federal Food and Drugs Act of 1906. 

Lodge, Henry Cabot, Jr. (1902-1985), served as a 
diplomat under four United States presidents. In 1960, 
he was the vice presidential running mate of Republican 
Richard Nixon, but they lost the election. 

Lodge was born in Nahant, Massachusetts, and grad- 
uated from Harvard University in 1924. He won election 
to the U.S. Senate in 1936. 

Under President Eisenhower, Lodge served as U.S. ° 
ambassador to the United Nations. He held a U.S. ambas- 
sador’s post under successive presidents until 1969 
when he became the chief negotiator at the Vietnam 
peace talks in Paris. Lodge retired from public office in 
1977. 

Lodge, Sir Oliver Joseph (1851 -1940), an English 
physicist, investigated the nature of oscillations and 
electric waves in wires and in wireless telegraphy. His 
discoveries helped in developing the radio. His works 
include Modern Views of Electricity (1889), Electrons 
(1907), and The Ether of Space (1909). 

Lodge served as professor of physics at University 
College, Liverpool. Later, he became deeply interested 
in spiritualism. He was knighted in 1902. Lodge was 
born in Penkhull, England. 

Łódź (pop. 847,900) is the second largest city in Poland. 
Only Warsaw is larger. tódź is the capital of the prov- 
ince of Łódź in central Poland. For location, see Poland 
(political map). 

Łódź ranks as Poland's leading manufacturer of cotton 
cloth and other textiles. It also produces chemicals, elec- 
tric appliances, machinery, and processed foods. The 
city is the centre of Poland's film industry and the home 
of the University of Lodz. 


tódź received a city charter in the early 14005. It ex- 
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panded rapidly when its textile industry developed dur- 
ing the 1800's. During World War II (1939-1945), German 
troops occupied Łódź, and it was severely damaged. 
The city was rebuilt after the war. 

Loess is a kind of silt that forms a fertile topsoil in 
some parts of the world. Loess consists of tiny mineral 
particles brought by wind to the places where they now 
lie. These mineral particles are finer than sand but 
coarser than dust or clay. Topsoils made up of loess are 
found in the central and northwestern parts of the 
United States, in central and eastern Europe, and in east- 
ern China. 

Loesser, Frank (1910-1969), an American composer, 
wrote the music and lyrics for many musical comedies 
and films. He won the 1949 Academy Award for his song 
“Baby, It's Cold Outside.” Loesser and playwright Abe 
Burrows shared the 1962 Pulitzer prize for drama for the 
musical comedy How to Succeed in Business Without 
Really Trying (1961). 

Loesser, whose full name was Francis Henry Loesser, 
was born in New York City, In 1936, he moved to Holly- 
wood, where he wrote lyrics for film musicals. Loesser 
wrote the lyrics for a number of hit songs, including 
“Two Sleepy People’ and “I Don't Want to Walk Without 
You." In the early 1940's, he began to compose both 
music and lyrics. Loesser wrote such songs as “On a 
Slow Boat to China’ and “Spring Will Be a Little Late This 
Year.” 

Loesser's first successful musical comedy was 
Where's Charley? (1948). His next show, Guys and Dolls 
(1950), ranks among the finest musicals in history. It in- 
cludes the songs “If | Were a Bell,” “I've Never Been in 
Love Before,’ and “I'll Know.” Loesser wrote the story as 
well as the music and lyrics for The Most Happy Fella 
(1956). 

Löffler, Friedrich (1852-1915), a German bacteriolo- 
gist, discovered the diphtheria bacillus in 1884, with the 
help of Edwin Klebs. He then found a way to cultivate 
these organisms, and perfected a staining method so 
that they could be more easily observed under a micro- 
scope. He also developed a staining technique to dem- 
onstrate flagella, the whiplike structures used to propel 
some bacteria. In 1897, Löffler and Paul Frosch discov- 
ered the first known animal virus, the one that causes 
foot-and-mouth disease in cattle. Löffler was born in 
Frankfurt an der Oder, Germany. 

Lofoten Islands include several large islands and 
many islets off the northwest coast of Norway. They 
cover about 1,227 square kilometres and have a popula- 
tion of about 26,000. The Vesterålen archipelago to the 
north is sometimes considered part of the Lofoten Is- 
lands. The Vesterålen group covers 1,502 square kilome- 
tres and has about 33,000 people. 

The Lofoten Islands are famous for their fisheries. The 
chief source of income is codfishing. The population of 
the islands doubles during the spring, when fishing en- 
thusiasts come there to fish. 

There are some industries on the islands. These in- 
clude canning, quick-freezing, and processing of fish oil 
and fish meat. Svolvaer is the chief port of the islands. 
The famous whirlpool known as the Maelstrém is be- 

tween the islands of Moskenesøya and Vaerøy. The 
Maelstrøm is not really a whirlpool, but a strong tidal 
current that flows back and forth between the islands. 


During the German occupation of Norway in World 
War II, British and Norwegian commando forces carried 
out two daring and famous raids against the German 
garrison on the Lofoten Islands. 

Lofting, Hugh (1886-1947), was the creator of Doctor 
Dolittle, a well-known character in children’s fiction, 

Lofting first wrote about the doctor in letters to his chil- 
dren during World War |, when he served in the British 
Army. When The Story of Doctor Dolittle was published 


Dr, Dolittle is puzzled by the Pushm/-Pullyu, a two-headed 
beast. Chee-Chee the monkey, Dab-Dab the duck, Gub-Gub the 
pig, and the dog Jip are amazed, too. The illustration was drawn 
by Hugh Lofting, who also wrote the book The Story of Dr. Dolit- 
tle, published in 1920 by the J. B. Lippincott Co. 


in 1920, it won such popular favour that Lofting was per- 
suaded to continue the adventures of Doctor Dolittle 
and his animal friends in The Voyages of Doctor Dolittle 
(1922). He received the Newbery Medal for this book in 
1923. Lofting later wrote and illustrated a series of Doc- 
tor Dolittle books. J 
Lofting was born in Maidenhead, England, of Irish de- 
scent. He spent most of his life in the United States. He 
studied at the Massachusetts Institute of Technology 
and at the London Polytechnic, and travelled widely as 4 
civil engineer. ; 
Log is an instrument that measures the speed of a ship. 
Logs used by modern ships include (1) a tachometer; o 
the Doppler sonar speed log; (3) the pitot-static log; an 


* (4) electronic navigation devices. 


A tachometer can be used for determining the a 
lutions per minute (rpm) of a ship's propeller. The spee! 
of the ship often is directly related to the propellers 
rpm. Therefore, a person can use the rpm to calculate 
the ship's speed. However, the accuracy of this metho 
is greatly affected by weather, by the weight of the hell- 
ship's load, or by the build-up of seaweed or small she 
fish called barnacles on the ship's underside. 

On yachts and smaller ships, a device called a knot 
meter is often used to measure speed. The knotine a 
determines the distance travelled by the ship by oan 
ing the revolutions of a small paddle wheel mou § 
the ship's hull. The speed of the ship can then be ca! F: 2 
lated by dividing the distance travelled by the amoun 
time taken. ar- 

The Doppler sonar speed log measures the apr 
ent change in frequency of sound waves transmi Re 
from a ship and then reflected from the bottom of t i 
ocean. This change in frequency, or Doppler ele 
caused by the motion of the ship. See Doppler effe 


The pitot-static log operates by the action of water 
pressure. The basic part of a pitot-static log is a pitot- 
tube, which is mounted below the bottom of the ship. 
The pitot tube has an opening on the side facing the 
front of the ship. Another tube surrounding the pitot 
tube has openings that face the sides of the ship. 

When the ship is at rest, the water pressure at the 
openings of the pitot tube and surrounding tube is the 
same. This is known as static pressure. As the ship 
moves, its speed increases the water pressure on the 
opening of the pitot tube. This additional pressure is 
known as dynamic pressure. But the openings in the 
outer tube still receive only static pressure. Devices in- 
side the ship measure the differences in pressure be- 
tween the tubes to determine speed and distance. 

Electronic navigation devices record the course 
and speed of a ship relative to stationary signal transmit- 
ters. For example, /oran involves the transmission of 
radio signals from two stations, known as the master 
and s/ave stations, to a ship at sea. Receiver equipment 
on the ship measures the time interval between the sig- 
nals from the two stations. The time difference places 
the ship on a /oran line of position on a chart. The ship's 
exact location on this line can be established by using a 
second loran line of position. This line is determined by 
measuring the time difference between signals from the 
master station and a second slave station. The second 
line will intersect the first, thereby marking the ship's lo- 
cation. The ship's speed can be determined by taking 
two readings of the ship's position, with a known inter- 
val of time between the readings. See Navigation (dia- 
gram: Loran). 

Logs used in the past included the chip log and the 
taffrail log. A chip log was a thin board shaped like a 


The Doppler log 
The Doppler sonar speed log is a modern navigational 
tronically. The technique uses Doppler sonar to measure tl 
Doppler shift of sound waves that are returner 
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quarter of a circle. A sailor threw the log into the water 
behind the ship, and a line attached to it unreeled as the 
ship moved. By noting the amount of line that ran out in 
a given time, a sailor could determine the ship's speed. 
The taffrail log consisted of a rotator with spiral fins that 
caused it to turn as the ship pulled it through water. The 
rotator was connected to a recording device that 
showed the distance travelled. A sailor needed to make 
two readings, with a known interval of time between 
them, to obtain the speed of the ship. 

See also Knot; Loran. 

Log cabin was one of the earliest dwellings built by 
European settlers in North America. Log cabins served 
as a practical form of shelter for people who settled in 
forest regions and who had few tools, The log cabin be- 
came a symbol of the hardships and virtues of frontier 
life. Many noted Americans, including five presidents— 
Andrew Jackson, James Polk, James Buchanan, Abraham 
Lincoln, and James Garfield—proudly claimed being 
born in such dwellings. 

The simplest log cabins were built of round logs with 
curved notches cut near the ends. Logs on the ground 
served as a foundation. Above the foundation, each log 
lay across the logs immediately below it and rested in 
their notches. In most cases, spaces between the logs 
were filled with stones or slats of wood and daubed 
tight with mud in a process called chinking. The roof 
was usually made of rough boards cut from logs. 

People in Europe had been building log cabins for 
hundreds of years before Europeans went to America. 
Swedes and Finns made the first log cabins constructed 
in the New World. They built them beginning in about 
1638 in the region near the mouth of the Delaware River. 
This area covered parts of what are now Delaware, New 


technique that measures speed elec- 
he speed of a ship by measuring the 
d from the floor of the ocean. 


<— Ship's direction of travel 
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Jersey, and Pennsylvania. Log cabin construction spread 
to many other groups of colonists, including English, 
Scottish-Irish, Welsh, and Dutch settlers. Eventually, log 
cabin construction spread to most of the wooded Amer- 
ican frontier. In Pennsylvania in the 1700's, German- 
speaking colonists from Switzerland and eastern Ger- 
many made popular a more refined log carpentry. They 
used shaped logs and special dovetailed notches. 

Other groups of settlers built log cabins in many parts 
of North America. Various types of log cabins were in- 
troduced by Russians in Alaska, French farmers in Que- 
bec, French-Canadian fur traders in western North 
America, Ukrainians in the Canadian Prairie Provinces, 
Spaniards and Mexicans in highland areas of New Mex- 
ico, and Finns in the northern Midwest. 

Logan, Mount. See Mount Logan. 

Logan, Patrick (1791-1830), a British soldier, was put 
in charge of the Moreton Bay convict settlement in Aus- 
tralia in March 1825. Logan established a penal colony 
record by ordering convicts to be punished with more 
than 11,000 lashes of the whip in eight months. He main- 
tained this brutal regime for five and a half years. Logan 
died in mysterious circumstances. It is believed he was 
killed either by convicts or by Aborigines. 

Logan's treatment of the convicts seems cruel by 
today’s standards. He carried out his duties as comman- 
dant as he was directed and in the tradition of the pe- 
riod. He did much to explore and open up large areas 
for settlement around Brisbane. Logan was born at Cold- 
ingham, Scotland. 

Logan, Sir William Edmond (1798-1875), a Cana- 
dian geologist, gained fame for his pioneer work re- 
searching coal, glacial action, early fossil evidence of 
life, and ancient rocks, Logan was born in Montreal and 
educated in Scotland. During much of the 1830's, he 
studied coal deposits in Wales. He then returned to Can- 
ada to continue his research. In 1842, Logan became the 
first director of the Geological Survey of Canada. His 
most important book was A Report on the Geology of 
Canada (1863). 

Loganberry is a small, reddish-purple fruit that grows 
on a trailing blackberry plant. Each loganberry consists 


Loganberries consist of clusters of tiny fruits called drupelets. 
The berries grow on trailing vines. 


of a cluster of tiny fruits called drupelets. The logan- 
berry is probably a natural hybrid of a red raspberry and 
a type of blackberry called the western dewberry. It first 
appeared in California, U.S.A., in the late nineteenth cen- 
tury, and is widely cultivated for its large fruits. Unlike 
other blackberries, which grow on erect bushes, logan- 
berries and other dewberries develop on long, willowy 
brambles (see Bramble). Loganberries usually are not 
eaten fresh because of their extremely tart flavour. In- 
stead, they are tinned or frozen, or are made into jam, 
juice, or wine. 

Loganberries are grown commercially, particularly in 
parts of North America. The plants grow best in fertile, 
well-drained, deep soil at temperatures above —10° C. 
They need to have extensive irrigation for the plants to 
thrive and for their fruits and stems to develop properly, 

Growers produce loganberry plants by burying parts 
of stems or roots in mounds of earth. As the plants 
grow, they are tied to stakes or wire frames. After the 
fruit is picked, growers remove the old stems to make 
room for new stems to develop. The plants produce 
fruit annually until they are about 12 years old. 

Scientific classification. The loganberry plant belongs to 
the rose family, Rosaceae. Its scientific name is Rubus /ogano- 
baccus. 

See also Blackberry; Dewberry. 

Logarithms are numbers that are known in algebra as 
exponents. Exponents are used to express repeated mul- 
tiplications of a single number. For example, 2 X 2 X 2 
can be written 2%. In the equation 2° = 8, 3 is the expo- 
nent and 2 is the base. Stated in terms of logarithms, 3 is 
the /ogarithm of the number 8 to the base 2. This state- 
ment can be written as log,8 = 3. The equation log,8 = 
3 is another way of expressing 2° = 8. In general, if b* = 
P, then x = log, p. 

Suppose you want to calculate the number of ances- 
tors you have in each of three previous generations. You 
have 2 parents, so you have 2 ancestors in the first gen- 
eration. This calculation can be expressed as 2' = 2. 
Each of your parents has 2 parents, so you have 2 X 2= 
2? = 4 ancestors in the second generation. Each of your 
grandparents has 2 parents, so you have 4 X 2 = 2x2 
X 2 = 23 = 8 ancestors in the third generation. The cal- 
culation continues in this pattern. In which generation 
do you have 1,024 ancestors? That is, for which expo- 
nent xis it true that 2* = 1,024? You can find the answer 
by multiplying 2 by itself until you reach 1,024. But if you 
know that log,1,024 = 10, you know the answer is 10. 


The laws of logarithms 


Because logarithms are exponents, the properties of 
exponents apply to them. The following equations show 
some of the important properties of exponents: 


(1? X 33=3X3 X3 X 3 X 3 = 35, s0 3 X 3 = 
32+3, Thus, b* X by = b*+, 

(2) 35 + 32 = (3 X 3 X 3 X 3 X 3) + (3 X 3) = 350 
35 + 3? = 35-2, Thus, b + by = b~”. 

(3) (ZP = 23 x 23 = 23+3 = 28, so (232 = 2*2, Thus, 
(by = by, 

(4) (254) = 254 x? = 25' = 25, so 254 = V 5 = 5. 


Thus, if n is a positive whole number, b^ = Vb. 


These properties of exponents can be restated as 
properties of logarithms: 


(1) log,|p X q)=log,p+1og,9 (3) log,(p")=nlog,p. 
(2) log,|p+q)=log,p—log,q (4) log, p)=+ log,p. 


To show that the first property is true, let log,p = x and 
log,q = y. Then p = brand q = by. Sop X q = b* X br 
and p X q = br+”. Since p X q = b**¥, log,p X q) 

= x + y. Therefore, log,|p X q) = log,p + log,g. The 
aner properties of logarithms can be derived in a simi- 
ar way. 


Using logarithms 


Multiplication. To multiply two numbers using loga- 
rithms, look up the logarithms of the two numbers in a 
table. Add these logarithms to get the logarithm of the 
product of the two numbers. Then, using the table 
again, find the number whose logarithm is the logarithm 
of the product. This is the product of the two numbers. 

Division. To divide one number by another, look up 
the logarithms of the two numbers in a table. Subtract 
the logarithm of the denominator from the logarithm of 
the numerator. Then, using the table again, find the 
number whose logarithm is the same as that found by 
this subtraction. This number is the desired quotient. 

Raising a number to a power. To raise a number to 
a power, look up the logarithm of the number in a table. 
Multiply this logarithm by the exponent of the power. 
Then, using the table, find the number whose logarithm 
is the same as the logarithm found by this multiplication. 
This number is the desired power of the first number. 

Finding a root. To find a root of a number, look up 
the logarithm of the number in a table, and divide this 
logarithm by the index of the root. Then, using the table 
again, find the number whose logarithm equals the 
number found by the division. This is the desired root of 
the number. See Root; Square root. 


Kinds of logarithms 


Common logarithms. Any positive number, other 
than 1, can serve as a base for logarithms. However, 10 
is the most convenient base because the most common 
number system is based on 10. Logarithms to the base 
10 are called common logarithms. 

The common logarithms of two numbers that have 
the same sequence of digits, such as 247 and 2.47, differ 
only by an integer, or whole number. For example, 
247=100X 2.47=10 22.47. Therefore, 10910 247= logio 
1024+109, 2.47=2-+109,o 2.47. Thus, the common loga- 
rithms of 247 and 2.47 differ only by the whole number 
2. In fact, to four decimal places, the common logarithm 
of 247 is 2.3927 and that of 2.47 is 0.3927. 

Because 247 lies between 100 and 1,000, that is be- 
tween 102 and 103, 109,247 lies between log,o10? and 
log,910 3, That is, the common logarithm of 247 lies 
somewhere between 2 and 3. Thus, the whole number 
part of log,,247, or of any other common logarithm, can 
be determined mentally. $ 

In common logarithms, the whole number part is 
called the characteristic, and the decimal part is called 
the mantissa. For a given sequence of digits, a shift in 
the position of the decimal point changes the character- 
istic, but not the mantissa. Because the characteristic can 
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be determined mentally, tables of common logarithms 
list only mantissas. 

Natural logarithms. Mathematicians and scientists 
use natural logarithms in their work. In the system of 
natural logarithms, the base is the number e = 2 + } + 
as + zya +: «= 271828... Natural logarithms are 
useful in calculus because many important formulas 
take their simplest possible forms using them. 


History 


John Napier, a Scottish mathematician, published the 
first discussion and table of logarithms in 1614 (see Na- 
pier, John). Jobst Bürgi of Switzerland independently 
discovered logarithms at about the same time. In the 
early 1600s, Henry Briggs of England introduced loga- 
rithms to the base 10 and began constructing a 14-place 
table of common logarithms. Adriaen Vlacq of the Neth- 
erlands completed Briggs's work. 

About 1622, Edmund Gunter of England conceived 
the idea of marking numbers on strips according to 
their logarithms and multiplying and dividing by sliding 
one strip along the other. This idea forms the basis for 
the slide rule. 

The Briggs-Vlacq tables remained in use until 20- 
place common logarithm tables were calculated in 
Great Britain between 1924 and 1949. Today, computers 
and electronic calculators have eliminated the need to 
use logarithms for computation. However, logarithms 
are important for theoretical purposes. 

Logbook is the official or legal written record of the 
events that take place during a ship's voyage. The log 
may be written up once a day by the captain of the ship, 
or it may be written by the officer in charge of each 
watch. It includes a record of the ship's course and 
speed, the weather, and any ships or lands sighted, It 
also records any sickness, death, or crime on board 
ship, and any other unusual event. See also Log. 
Logging. See Timber (From forest to sawmill), 

Logic is a branch of philosophy that deals with the 
rules of correct reasoning. Most work in the field of 
logic deals with a form of reasoning called an argument. 
An argument consists of a set of statements called 
premises, followed by another statement called the con- 
‘clusion. \f the premises support the conclusion, the ar- 
gument is correct. If the premises do not support the 
conclusion, the argument is incorrect. 

There are two types of arguments, deductive and in- 
ductive. A deductive argument is valid when the conclu- 
sion must be true if the premises are true. When the 
conclusion does not necessarily follow from the prem- 
ises, a deductive argument is invalid, \n an inductive ar- 
gument, the conclusion is more or less probably true on 
the basis of the premises. Because the conclusion does 
not follow necessarily from the premises, an inductive 
argument is not usually deductively valid. An inductive 
argument may be correct or incorrect. This article deals 
mainly with deductive reasoning. For more information 
on inductive reasoning, see Inductive method. 

Logic tells us whether a deductive argument is valid 
or invalid. The validity of such an argument depends on 
the form of the argument, not on the truth of its prem- 
ises. As a result, an argument that depends on false 
premises could be valid, and an argument based on true 


premises could be invalid. 
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The categorical syllogism is the most common 
form of argument in traditional deductive logic. The an- 
cient Greek philosopher Aristotle was one of the first 
scholars to carry out a systematic study of the categori- 
cal syllogism. 

A syllogism consists of two premises and a conclu- 
sion. A categorical syllogism is one in which every state- 
ment has one of the four forms: (1) All A are B. (2) No A 
are B. (3) Some A are B. (4) Some A are not B. The letters 
A and B, or any other letters that might be used, are 
terms that represent various classes of things, such as 
numbers, people, yellow objects, unpleasant sounds, or 
brown cows. The following argument is an example of a 
valid categorical syllogism: “All mammals are warm- 
blooded. All brown cows are mammals. Therefore, all 
brown cows are warm-blooded.” The form of this syllo- 
gism is: “All A are B. All C are A. Therefore, all C are B.” 

The following categorical syllogism is invalid: “No 
stars are planets. Some satellites are not planets. There- 
fore, some satellites are not stars.” This syllogism has the 
following form: “No A are B. Some C are not B. There- 
fore, some C are not A.” We can determine that this syl- 
logism is invalid by comparing it with another syllogism 
that has the same form and yields a false conclusion. 
Such a syllogism would be: "No precious stones are 
cheap things (true). Some diamonds are not cheap 
things (true). Therefore, some diamonds are not pre- 
cious stones (false). This syllogism fails to meet the re- 
quirement that the conclusion must be true if the prem- 
ises are true. Therefore, the syllogism must be invalid. 

The rules of syllogisms enable us to test a categori- 
cal syllogism without considering similar examples or 
examining the argument's structure in detail. These rules 
are based on certain features that occur in all valid syllo- 
gisms and distinguish them from invalid ones. For exam- 
ple, one rule states that no valid syllogism has two nega- 
tive premises. There are two negative premises in this 
syllogism: “No stars are planets. Some satellites are not 
planets. Therefore, some satellites are not stars.” Thus, 
we know that this syllogism cannot be valid. 

There are other rules for constructing valid syllo- 
gisms. (1) The syllogism must have exactly three terms. 
For example, consider this invalid syllogism: “All laws 
are made by governments. v=at is a law of falling bod- 
ies. Therefore, governments made v=at” The term Jaw 
is unclear. It can refer to a physical law, such as the law 
of falling bodies, or to legislative law. As a result, this 
syllogism has four terms instead of three—and is invalid. 
(2) Two positive premises must yield a positive conclu- 
sion. (3) A negative premise and a Positive premise must 
yield a negative conclusion. (4) The term that occurs in 
both premises must be modified by the words alf or 
none at least once. (5) A term that is modified by all or 
none in the conclusion must be modified by all or none 
in one of the premises. 

Modern logic extends far beyond the work of Aris- 
totle. Modern /ogicians (scholars who study logic) have 
developed theories and techniques to deal with deduc- 

tive arguments other than categorical syllogisms. Nota- 
ble modern logicians include the British mathematicians 
George Boole and Alfred North Whitehead and the Brit- 
ish philosopher Bertrand Russell. These logicians, unlike 
traditional ones, have used mathematical methods, as 
well as techniques that involve symbols. 


Today, logic is used mainly to test the validity of argu- 
ments. It also has important uses in working with such 
devices as computers and electric switching circuits, 

To test an argument, a logician first analyses its state- 
ments and expresses them as symbols. In many cases, a 
letter or other character in an argument stands fora 
whole word or phrase. For example, logicians would 
write the sentence “Socrates is wise” as “Ws.” The sen- 
tence “Every Greek is wise” would be written as a for- 
mula: “(x) (Gx Wx).” The — means if ______, then 
——— . Next, the logician uses rules of derivation, 
also called inference rules, to determine what new for- 
mulas may be derived from the original premises. For 
example, one rule enables the statement "Q" to be de- 
rived from the statements “P” and “(P — Q).” Thus, the 
statement “The picnic is cancelled” may be derived from 
“It is raining” and “If it is raining, then the picnic is can- 
celled.” The logician continues to derive formulas until a 
conclusion has been reached. 

Special uses of logic. Special branches of logic 
guide much reasoning in science, law, and certain other 
fields. Various branches of logic guide reasoning in- 
volved in obligations, promises, commands, questions, 
preferences, and beliefs. 

Much of the reasoning that people do in everyday life 
is nondeductive—that is, it produces probable conclu- 
sions rather than definite ones. For example, doctors 
use nondeductive reasoning in diagnosing the probable 
cause of a patient's symptoms. Legal scholars often use 
nondeductive methods to determine what law governs a 
particular case. 

Related articles in World Book include: 


Aristotle Science (Mathemat- Truth table 
Deductive method ics and logic; Whitehead, 
Fallacy Using logic) Alfred North 


Russell, Bertrand Set theory (In logic) 


Logistics is the practical art of providing and maintain- 
ing soldiers, equipment, and supplies for military opera 
tions. Modern armies armed with complex weapons an 
equipment require tremendous logistical effort to put 
them into battle and keep them there. For example, al- 
most half the total strength of the United States Army in 
World War II (1939-1945) had to provide logistic support 
for the other half that came in direct contact with the 
enemy. One out of four men in a combat division per 
formed duties related to logistics, such as supply an 
administration. 

The extraordinary task of supplying an army can be 
imagined by comparing the amounts of artillery ammu- 
nition fired in World War I (1914-1918) and in the An 
can Civil War (1861-1865). During one average month o! 
World War |, the British and French armies fired more 
than twice as much artillery ammunition as did the 
Union army during the entire Civil War. aft 

Supply forms only one part of the task of logistics. e 
Military forces must be moved from place to place. Ti F 
must have lodging, food, and medical care. Records 0! 
the fighting forces must be kept. Ae 

On land and in the air, chemical, engineer, medica z 
ordnance, quartermaster, signal, and transportation 
units provide logistic support for combat units. At sa i 
cargo ships, hospital ships, icebreakers, mineliye 
tankers, repair ships, transports, and tugs provide thi 
support to warships. 


Logrolling. See Birling. 

Logwood comes from the core of a tree belonging to 
the pea family. The tree grows in tropical regions of 
Central America, Mexico, South America, and the West 
Indies. Its heartwood is bright orange. When exposed to 
air, however, it changes to red and finally reddish-black. 
The wood is very hard and heavy. It is called Jogwood 
because it is shipped to market in log form. 

Logwood is used mainly to make dyes, stains, and 
manufacturing inks. By boiling logwood chips in water, 
workers extract a substance called haematoxylin. This 
substance forms an orange-red solution with the water. 
Dyes that are also referred to as logwood can be turned 
lighter shades of red by adding acids. They can be pro- 
duced in black or in darker shades of red, blue, or pur- 
ple by adding alum and alkalis. 

Scientific classification. Logwood belongs to the pea fam- 
ily, Leguminosae (Fabaceae). It is Haematoxylon campechianum. 

See also Belize City. 

Loire River is the longest river in France. It is about 
1,050 kilometres long, and it drains about a fourth of the 
country. For location, see France (physical map). The 
Loire rises in the Velay Mountains, about 1,370 metres 
above sea level, and flows northward to Orléans. At 
Orléans, it turns westward and flows through the Loire 
Valley, which is known for its many chateaux (large 
country houses). It empties into the Bay of Biscay in 
western France. The river was an important navigable 
waterway in the past, but large, modern boats find it dif- 
ficult to sail on the Loire because of occasional floods 
and many sandbanks. The wide mouth of the river at St- 
Nazaire has been deepened by dredging from Nantes to 
the sea. Canals connect the Loire with the Saône, Rhéne, 
and Seine rivers. The Loire’s most important tributaries 
are the Allier, Cher, Indre, Maine, and Vienne rivers. 


The Loire Valley is famous for the fine wines produced from 


the many vineyards in the region. 
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Loke Wan Tho (1915-1964) was a well-known Malay- 
sian-born photographer, art patron, and ornithologist (a 
person who studies birds), He was an associate of the 
British Royal Photographic Society and of the Photo- 
graphic Society of America. He headed the Cathay Or- 
ganization, which owned numerous cinemas and film 
studios in Southeast Asia. He was a philanthropist, who 
contributed generously to education and medicine, 

He was born in Kuala Lumpur, Selangor, in what is 
now Malaysia. He had his early education at the Victoria 
Institution. In 1929, he joined Chillon College in Switzer- 
land, In 1933 he continued his studies at Cambridge Uni- 
versity and the London School of Economics in the 
United Kingdom. He returned to Malaya in 1938. 

Loke Yew (1845-1917) was a Chinese-born Malayan 
businessman and philanthropist. He gave generously to 
hospitals, schools, and many charities. In 1912, he con- 
tributed money to establish the University of Hong 
Kong. A statue of Loke Yew stands in the main hall of the 
university. 

Loke Yew was born in Kwangtung province, in South 
China. His family were poor farmers. He went to Singa- 
pore in 1858 at the age of 13. He worked in a shop for 
four years and saved enough money to start up his own 
business. Loke Yew made a fortune out of Malaya’s 
booming tin industry. He was also deeply involved in 
farming investments, land ownership, banking, and 
transportation. By the time he died, Loke Yew was the 
leading Chinese businessman in British Malaya. 

Loki was a god of Norse mythology who was known as 
a troublemaker and trickster. He was the son of a giant 
but lived among the gods, who were the enemies of the 
giants. Most stories of Loki portray him as evil, though 
some myths tell of occasions when he helped the gods. 
Loki could change his shape at will, and he often ap- 
peared as an old woman or an animal. 

The principal myth about Loki concerns his role in the 
murder of Balder, the handsome son of Odin, the chief 
god. Loki was jealous of Balder’s beauty and popularity. 
Balder could be killed only by mistletoe, and so the 
gods made a sport of throwing things at him because he 
would not be hurt. One day, when the gods were amus- 
ing themselves in this way, Loki handed the blind god 
Hoder a sprig of mistletoe. Loki helped the unknowing 
Hoder aim the branch and throw it at Balder. The mistle- 
toe pierced Balder's body and killed him. 

When the gods learned what Loki had done, they sen- 
tenced him to be chained across three rocks, with a 
snake dripping poison onto his face, His devoted wife, 
Sigyn, caught the drops of poison in a bowl. But each 
time the bow filled up and she left to empty it, the 
venom struck Loki and made him twist in agony: 

‘According to legend, Loki will remain chained until 
the time of a battle called Ragnarok. He will then break 
free and lead the giants in an attack on the gods. The 
world will be destroyed in this battle, and all the gods 
and giants will die. 

See also Balder. 

Lollards were followers of the English religious re- 
former John Wycliffe. Lollardism developed as a reli- 
gious movement in the 1380s. The Lollards preached 
obedience to God, reliance on the Bible as a guide to 
Christian living, and simplicity of worship. They rejected 
the richness of the Mass, most sacraments, and the su- 
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premacy of the pope. They denied that an organized 
church was necessary for salvation. Most Lollards were 
poor priests or people who were not members of the 
clergy. They wore long russet gowns, carried staffs, and 
lived on what they could beg. Henry IV of England, who 
became king in 1399, persecuted the Lollards because 
their views disagreed with religious law. But despite 
persecution, the movement gained many followers 
among the common people. The movement began to 
lose support after 1420. 

The Lollards had little permanent effect on religious 
life in England, but they had great influence in Bohemia. 
There, John Hus was burned at the stake in 1415 for 
preaching Wycliffe’s doctrines. One hundred years later, 
Martin Luther embraced some of Hus’s ideas. In this 
way, the Lollards helped to pave the way for the Protes- 
tant Reformation. 

See also Wycliffe, John; Hus, John. 

Lombard, Peter (10952-1160), was a medieval theolo- 
gian who wrote an important theological textbook, The 
Four Books of Sentences. It was completed by 1158, and 
served as a standard textbook in theological schools for 
300 years. 

In the Sentences, Lombard presented past and cur- 
rent opinions on theological problems in a systematic 
way. He compiled these opinions from a number of 
leading church authorities, especially Saint Augustine. 
Lombard also summarized the church's position and 
wrote his own views on the issues. For centuries, stu- 
dents of theology were required to comment on the 
Sentences, Some of these commentaries were the major 
works of leading medieval theologians and philoso- 
phers, including Saint Bonaventure, John Duns Scotus, 
and William of Ockham. 

Lombard was born near Novara, Italy, and studied in 
Bologna. About 1134, he went to Paris and taught in the 
cathedral school of Notre Dame. Lombard quickly 
gained fame as a theologian and author. In 1159, he was 
appointed bishop of Paris. 

See also Scholasticism (The scholastic method). 
Lombardi, Vince (1913-1970), was one of the most 
successful coaches in American professional football 
history. Lombardi was known for his demanding attitude 
toward his players and for his philosophy of hard work, 
dedication, and pride. 

Lombardi had his greatest success coaching the 
Green Bay Packers of the National Football League (NFL) 
during the 1960's. He became head coach and general 
manager of Green Bay in 1959. In his nine years as head 
coach, the Packers won 
five NFL titles. They also 
won the first two Super 
Bowls, in 1967 and 1968. 

Vincent Thomas Lom- 
bardi was born in New 
York City. He played foot- 
ball at Fordham University 

from 1934 to 1936. Lom- 
bardi was a coach at Ford- 
ham in 1947 and 1948 and 

at the U.S. Military Acad- 

emy from 1949 to 1953. He 
served as offensive coach 
for the NFL's New York Gi- 


Vince Lombardi 


ants from 1954 to 1959. Lombardi retired as Green Bay 
head coach in 1968. From 1969 until his death, he served 
as head coach, general manager, and part owner of the 
Washington Redskins. 

Lombards were members of a Germanic tribe that 
conquered much of Italy in the late A.D. 500s, and 
threatened the political power of the popes. 

The Lombards probably came from Gotland Island in 
the Baltic Sea. They migrated to northern Germany 
along the lower Elbe River in the 100s B.C. In the A.D. 
300s, they began to move southward. By about 490, they 
had settled in what is now Austria. The Lombards in- 
vaded Italy in 568 and seized control of much of the Ital- 
ian peninsula. They settled in a part of northern Italy that 
is still called Lombardy. 

The popes in Rome feared the Lombards would de- 
stroy their political power. In 754, Pope Stephen II asked 
the Franks for help. Pepin the Short, the Frankish king, 
invaded Italy and defeated the Lombards. Pepin gave 
part of central Italy to the pope in 756. In 774, Charle- 
magne, Pepin’s son, crushed the Lombards. As a result, 
the Franks won control of Italy and the popes’ power re- 
mained secure. 

Lombardy is a region in northern Italy. It is named 
after the Lombards, a tribe that once lived there. Lom- 
bardy has a population of 8,898,653, and an area of 
23,842 square kilometres. It includes the provinces of 
Bergamo, Brescia, Como, Cremona, Mantova, Milano, 
Pavia, Sondrio, and Varese. Lombardy, Italy's chief in- 
dustrial region, produces much wine, silk, and cheese. 
Milan is the capital. See also Lombards; Milan. 

Lomé (pop. 366,476) is the capital and largest city of 
Togo. It lies in southwest Togo on the Gulf of Guinea, an 
arm of the Atlantic Ocean. For location, see Togo (map). 

Lomé’s port serves as the main outlet for Togo's 
cocoa, coffee, cotton, palm oil, and other products. In 
addition, Lomé is a popular tourist destination. The city 
features a lively open-air market, sandy beaches, and 
luxury hotels. Lomé has an international airport. 

Lomé was a small village until 1897, when it became 
the capital of German Togo. In 1919, Lomé came under 
French control. After Togo gained independence from 
France in 1960, Lomé expanded its port, built new ho- 
tels, and became the site of Togo’s only university. 
Lomond, Loch. See Loch Lomond. 

Lon Nol (1913-1985) headed the government of Cambo- 
dia from 1970 to 1975, He and other leaders overthrew 
Prince Norodom Sihanouk because they opposed his 
friendly policy toward Communists in Vietnam. Lon Nol 
declared Cambodia a republic later in 1970, but he soon 
began to rule as a dictator. He suffered a stroke in 1971 
and gave up many of his duties. But in 1972, he set up @ 
new government with himself as president. 

Cambodia became involved in the Vietnam War dur- 
ing the early 1970's. Cambodian government troops 
fought Communist rebels. Lon Nol fled to the United 
States in 1975, shortly before his government surren- 
dered to the Communists. See Cambodia (History). 

Lon Nol was born in Prey Veng Province in Cambodia 
when the country was a French colony. He joined the 
army in 1952, and Cambodia gained independence the 
next year. Lon Nol became a lieutenant general in 1961. 
He was minister of defence from 1955 to 1966, and 
prime minister from 1966 to 1967 and 1969 to 1972. 


The landmarks of London include the statues of Trafalgar 
Square, foreground, and the Clock Tower of the Houses of Par- 
liament, background, from which Big Ben booms out the hours. 


London 


London is the capital of the United Kingdom of Great 
Britain and Northern Ireland. It ranks as one of the 
world's oldest and most historic cities. London traces its 
history back nearly 2,000 years. 

} Each year, millions of tourists visit London to see such 
historic sights as Buckingham Palace, Westminster 
Abbey, and the Tower of London. Buckingham Palace 
has long been the London home of Britain's monarchs, 
including the present queen, Elizabeth Il. The nation’s 
kings and queens are crowned in Westminster Abbey, 
one of London's several magnificent churches. 

London is a large, lively city as well as a historic one. 
Itis one of the largest cities in the world. London's 
banks, insurance companies, and shipping firms do 
business in almost every country. 

London grew up around two old, historic cities—the 
City of London and the City of Westminster. The City of 
London started as a trading post of the Roman Empire 
about A.D. 43. The City of Westminster began as a resi- 
dence for England's rulers about +,000 years later. It 
stood about 3 kilometres southwest of London. A great 
stone wall surrounded the City of London. But as Lon- 
don grew, it spread far beyond its wall and took in the 
royal City of Westminster. 


Today, the area where Roman London stood is still 


St. Paul's Cathedral, right, towers over London‘ 

i C a t n's oldest sec- 
tion, the City. The City began about A.D. 43 as a Roman trading 
post on the River Thames. It is now London's financial centre. 


Colourful ceremonies take place in London today just as they 
have for hundreds of years. These troops of the queen's House- 
hold Cavalry are changing the guard at Horse Guards Parade. 


known as the City of London. It and the City of Westmin- 
ster lie at the heart of modern London and make up 
most of its busy central area. Central London has tall of- 
fice blocks, busy streets crowded with shoppers, as well 
as outstanding museums, art galleries, theatres, and 
beautiful parks. The rest of London extends 19 to 31 kilo- 
metres in every direction from this central section. 


Greater London 


The City of London and the communities surrounding 
it form the area called Greater London or simply Lon- 
don. 
London covers 1,580 square kilometres in southeast 
England, one of the four countries that form the United 
Kingdom. The River Thames flows generally eastwards 
through the heart of London. Away from the low, flat or 
rolling areas near the river, the land becomes hilly. The 
Thames empties into the North Sea about 64 kilometres 
east of London. The river thus links London with ship- 
tes throughout the world. London was once in 
danger of flooding caused by surge tides, when high 
tides and storms raise the level of the water in the North 
Sea. The Thames flood barrier at Woolwich, completed 
in 1982, now provides protection against such floods. 

London is divided into 32 boroughs (local units of 
government) plus the old City of London, often simply 
called the City. The City and each borough have their 


own governments. 


ping rou 


London one of the worlds great cities: a seat of history and culture, 


St. Paul's Cathedral, be/ow, is 
one of the city’s most famous 


Capital of United churches. It serves as the centre 
Kingdom of Great Tim of the Church of England My Lon- 
itain and North- don. The English architect Sir 
pera mane Tenth Christopher Wren built the , 
R | cathedral between 

largest city in 1675 and 1710. 


world—almost 64 
million people. 


One of world's oldest cit- 
ies. Each year, millions of 
tourists visit its many his- 
toric sights, Outstanding 
museums, art galleries, 
theatres, 


Chief economic centre of 
Great Britain, Great world 
port and centre of trade. 
Leading industries include 
manufacture of clothing, 
food products, furniture, 
and precision instru- 
ments; printing and pub- 
lishing. Bank of England 
one of several important 
financial institutions. 


men ' 


The Household Cavalry right, also 
called Horse Guards, wear brilliant uni- 
forms and ride carefully groomed horses, 
The queen's Horse Guards perform a 
daily changing of the guard ceremony at 
G alarge square called Horse Guards Pa- 
rade. A spectacular ceremony called 

| Trooping the Colour takes place at Horse - 
Guards Parade each June as part of the 
queen's official birthday celebration. 


Lloyd's of London, /eft is a world- 
famous insurance society that originated 
in about 1690, The firm's headquarters, 

a modernistic building designed by 
architect Richard Rogers, was completed 
in 1986. Much of the structure is glass, 
so light streams into the central atrium 
and tiers of galleries inside, 


A.D. 43 Mid-1000's 1599 

London founded as a City of Westminster beganto William Shakespeare began to 

Seaport by Romans, be built as residence for Eng- present his plays at Globe 

whe named port Lon- land's rulers. Theatre about this time. 

linium, 1666 

410 1209 i n raged for 
Roman control ended. Barbar- London Bridge completed; a E e See in 
ians invaded Rome. first stone bridge across Thames. of buildings. 


Buckingham Palace, official 
royal residence since 1837. 


Most former pal- 
aces, including 
Kensington Palace 
and the Banqueting House 
of Whitehall Palace, now 
museums or showplaces. 
Crown jewels on display 
at Jewel House of Tower 
of London. 


The Tower Bridge, above, opened in 1894. f baris - 
It used to lift open several times a day to allow Number 10 Downing Street, 
above, has been the official home 


ships to pass through, but nowadays openings 
are rare. The high walkways across the T RSquanyy below, is one of the prime minister of Britain 
top of the bridge provide a splendid of London's most famous squares. since 1732. Sir Robert Walpole 

On the left is the National Gallerya (1676-1745) was the first prime min- 


view of the city. 
ty vast collection of paintings that in- 


cludes many masterpieces. On the 
right is St. Martin-in-the-Fields, an 
elegant church completed in 1726. 
The Academy of St. Martin-in-the- 
Fields, an orchestra known interna- 
tionally, was founded there. 


1940, 1941 


1700's 1800's 
London Stock Exchange oper- Industrial Revolution spread; London air attacks by Germany 
ated in coffee houses many factories sprang up in London. took place during World War Il. 
1960's 


until 1773. London's 
newspaper industry 1863 Skyscrapers went up in cen- 
London's underground passenger tral London, changing skyline 


grew up in Fleet Street oF 
area coffee houses. railway system started—first in world. dramatically. 
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Central London covers about 26 square kilometres 
on both sides ofa great north-south bend in the River 
Thames. It includes the busiest parts of London. 

Central London can be divided into three main sec- 
tions. They are: (1) the City, (2) the West End, and (3) the 
South Bank. The City and the West End lie on the north 
side of the Thames. The South Bank lies across the river 
from these areas. 

The City forms London's famous financial district. The 
City covers about 2.6 square kilometres at the eastern 
edge of central London. Only about 5,000 people live in 
the City. But almost half a million office workers crowd 
its buildings and streets each working day. 

The City is the oldest part of London. It stands where 
the walled City of London stood for hundreds of years. 
The City consists largely of modern bank and office 
buildings. But it also has some reminders of its colourful 
past. The great dome of St. Paul's Cathedral, for example, 
still stands as a monument of inspiration and power. 
Parts of the Guildhall date from the 1400s. This building 
has long served as the City’s administrative centre. Man- 
sion House, the home of the City’s lord mayor, dates 
from the mid-1700's. A 62-metre stone column called the 
Monument stands near the spot in the City where the 
Great Fire started in 1666, 

The West End is the centre of Britain's government 
and London's retail trade and night life. It is also Lon- 
don's most fashionable residential area. 

The West End covers about 18 square kilometres just 
west of the City. Near the River Thames, a street called 
the Strand links the West End and the City. 

Britain's chief government buildings are in the City of 
Westminster. The Houses of Parliament, perhaps the 
best known government buildings, tower dramatically 
along the Thames. From Parliament, the government 
buildings extend northward along a broad avenue 
called Whitehall. Number 10 Downing Street, which is 
the home of Britain's prime minister, is located just off 
Whitehall. Buckingham Palace lies a short distance to 
the southwest of the prime minister's home. 

London's main shopping and entertainment districts 
Spread out from two huge West End street junctions. 
One, Trafalgar Square, is an area of Open pavement with 
Statues and fountains, Whitehall, the Strand, and streets 
from the upper West End meet at the square. At the 
other, Piccadilly Circus, six busy streets come together, 
Many of London's finest shops are in this area, along 
Bond, Oxford, and Regent streets, Piccadilly Circus also 
forms the centre of London's largest entertainment area. 
The area extends eastward to the Strand and northward 
into Soho, a district of restaurants and nightclubs. 

The South Bank is the site of a large, modern cultural 
centre with theatres, concert halls, and art galleries, 

The South Bank covers about 5 square kilometres 
along the inside curve of the River Thames, The South 
Bank section grew more slowly than the City and West 
End. But the cost of land in the City and West End has 
forced builders to find cheaper sites across the river. 

Outlying areas. Crowded residential neighbour- 
hoods surround most of central London. Numerous 
small factories are mixed in with the houses in many of 
these communities, especially in the area known as the 


Facts in brief about London 


Population: 1991 census—6,378,600. 

Area: 1,580 km? 

Climate: Average temperature—January, 4° C; July, 17° C. Aver- 
age annual precipitation (rainfall, melted snow, and other 
forms of moisture)}—61 cm. For the monthly weather in Lon- 
don, see United Kingdom (Climate). 

Government: Thirty-two borough governments, each consist- 
ing mainly of elected councils and headed by a mayor; and 
the City of London government made up of the lord mayor, 24 
aldermen, and 136 common councilmen, 

Founded: City of London—about A.D. 43. 


East End. The East End includes most of the borough of 
Tower Hamlets and part of the borough of Hackney. 


People 


London is so large that many Londoners think of 
themselves mainly as residents of a particular district, 
such as Chelsea, Soho, or Hampstead. The various dis- 
tricts were once separate communities, and many have 
kept their special character. 

Ancestry and religion. According to tradition, the 
only “real” Londoners are cockneys. A cockney is anyone 
born within hearing distance of the bells of St. Mary-le- 
Bow, a historic church in the City. But cockneys are bet- 
ter known for their accent. (See Cockney). 

Most Londoners come from a long line of British- 
born ancestors, But over the years, London has attracted 
many new residents from outside the UK. Today, about a 
million Londoners are immigrants. Many others are the 
children or grandchildren of immigrants, Areas border- 
ing the West End have many immigrants from Australia, 
India, Pakistan, Poland, and the West Indies. London has 
long had a large Jewish population. 

The people of London belong to a variety of religious 
faiths and Christian denominations. They include mem- 
bers of the Church of England or other Protestant 
churches, members of the Roman Catholic Church, and 
adherents of the Jewish, and Islamic faiths, 

Residential areas and housing. Most Londoners 
live in suburban communities in the outer boroughs. 
These boroughs, such as Barnet, Croydon, Havering, 
and Hounslow, lie farthest from central London. 

London's oldest and most crowded residential areas 
lie in the inner boroughs. These boroughs, such as 
Hammersmith, Islington, Southwark, and Tower Ham- 
lets, immediately surround the City and West End. Most 
of London's poor families and immigrants live in rented 
houses and flats in these boroughs. But some parts of 
these boroughs have become fashionable. i 

The chief exceptions to low-class housing in the inner 
boroughs are in the City of Westminster and the bor- 
ough of Kensington and Chelsea. Westminster includes 
most of the West End. Many of London's richest families 
live in expensive flats in Westminster, especially in the 
fashionable Mayfair district. This prosperous section ex 
tends northwestward to the Hampstead district in the 
borough of Camden, which has many expensive houses- 
The City has few homes or flats, except for a large hous- 
ing development, called the Barbican, built in the 19605 
and 1970s. 


Education. Most schools are state owned and oper- 
ated. Each of London's boroughs runs its own schools. 
London has several public schools, which, despite their 
name, are private schools. They include Harrow, St. 
Paul's, and Westminster. London has long been Britain's 
chief centre for advanced study and research. The Uni- 
versity of London is the nation’s largest traditional uni- 
versity (see London, University of). 

Recreation. During the day, many Londoners enjoy 
going to colourful street markets, which sell everything 
from fresh fruit and vegetables to bargain jewellery and 
antiques. Popular street markets include Petticoat Lane 
(Middlesex Street) market, at the eastern edge of the 
City; Berwick Street market, in Soho; and Portobello 
Road market, near Kensington Gardens. 

London's most popular spectator sport is association 
football. Several professional teams play in leagues from 
August to April. Major matches, such as cup finals and 
internationals, are played at Wembley Stadium, which 
seats about 80,000 spectators (see Football, Associa- 
tion). Rugby Union is also popular. The season lasts 
from September to April. International rugby matches 
are held at the Twickenham Rugby ground in the bor- 
ough of Richmond upon Thames. See Rugby football 
(Rugby Union). 

Cricket is played in spring and summer. Lord's cricket 
ground, just west of Regent's Park, is the headquarters 
of world cricket. The Oval, in the borough of Lambeth, is 
another historic cricket ground. See Cricket. 

Londoners also enjoy such sports as golf, horse rac- 
ing, and tennis. The Crystal Palace National Sports Cen- 
tre, in the borough of Bromley, has facilities for athletics 
and many other sports. The annual All-England (Wimble- 
don) Championships, probably the most famous tennis 
tournament in the world, takes place in late June and 
early July at Wimbledon Park, in the borough of Merton. 
London has more than 2,300 licensed betting shops, 
where people bet on various sports events. 

In the evening, many people enjoy a visit to one of 
the city’s many cinemas or theatres. Others meet their 
friends in their neighbourhood pub (public house). Lon- 
don also has many private and public clubs. 

Social problems. Like most other large cities 
throughout the world, London has such problems as 
poverty, homelessness, crime, and drug addiction. 

In several of the poorer boroughs, unemployment 
among young people is widespread. Many young peo- 
ple turn to shoplifting or more serious crimes. Some 
also begin to experiment with drugs. ; 

In the 1960's, London's housing authorities moved 
thousands of poorer families to the new towns outside 
London, They also replaced much inadequate housing 
with modern flats. But housing remains a serious prob- 
lem in the inner boroughs. 


Cultural life and places to visit 


Arts. London is one of the world’s leading cultural 
centres, It has many theatres, whose productions range 
from musical comedies to the plays of William Shake- 
speare. Britain's Royal National Theatre Company per 
forms in three theatres on the South Bank. The Barbican 


Centre in the City houses the Royal Shakespeare Com- 
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pany when it performs in London. This company also 
stages plays in Stratford-upon-Avon. 

London is home to a number of world-famous sym- 
phony orchestras, including the BBC (British Broadcast- 
ing Corporation) Symphony, London Philharmonic, Lon- 
don Symphony, Philharmonia, and Royal Philharmonic. 
Most major concerts are held in the Royal Festival Hall, 
the Queen Elizabeth Hall, or the Purcell Room, which 
are part of the South Bank cultural centre, or in the Bar- 
bican Centre. The Royal Albert Hall, an older concert 
hall near Kensington Gardens, has a popular series of 
summer BBC concerts called “the Proms.’ Britain's na- 
tional ballet and opera companies perform at the Royal 
Opera House, at Covent Garden, near the Strand. 

London's public art galleries include the National Gal- 
lery, Trafalgar Square; the Tate Gallery, in Westminster; 
and the Wallace Collection, housed in a mansion south 
of Regent's Park. Important visiting art exhibits are held 
at the Royal Academy of Arts, just west of Piccadilly Cir- 
cus, and at the Hayward Gallery, a part of the South 
Bank cultural centre. 

Museums and libraries. The British Museum, near 
the West End, is one of the world’s most famous muse- 
ums. It houses a priceless collection of objects from an- 
cient civilizations. The library was formerly operated as 
part of the museum. But in 1973, it became part of the 
newly formed British Library. See British Library; British 
Museum. 

Other famous museums in London include the Victo- 
ria and Albert Museum, which has one of the world’s 
largest collections of decorative art; the Natural History 


il ing in 
Thames Flood Barrier was built to prevent flooding 
heri When a very high tide is due, the gates are raised to 
keep water from flowing upstream and engulfing the city. 
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Museum; and the Science Museum. The Museum of 
London is in the City of London. 

Palaces. Over the centuries, the Royal Family have 
lived in a number of splendid palaces in London. St. 
James's Palace, between St. James's Park and Green Park 
in the West End, was the official royal residence from 
1698 to 1837. Buckingham Palace has been the official 
royal residence since 1837. Other London palaces in- 
clude Kensington Palace in Kensington Gardens and 
Hampton Court Palace in Kingston upon Thames. 

The Houses of Parliament, in Westminster, serve as 
the meeting place of the United Kingdom's two legisla- 
tive bodies, the House of Commons and the House of 
Lords. The buildings are officially called the New Palace 
of Westminster. They were constructed during the mid- 
1800s to replace the old palace buildings, which had 
burned down in 1834, Big Ben, the huge bell in the 
Clock Tower, has boomed out the hours since 1859. 


London 


London, one of the world's largest cities, lies on the River 


During World War Il, German bombs damaged the 
House of Commons. It was rebuilt after the war. See Big 
Ben; Parliament (The United Kingdom Parliament), 

The chief survivor of the 1834 fire was Westminster 
Hall, an assembly hall completed in 1099 and remod- 
elled during the late 1300s. It stands near the centre of 
the Houses of Parliament. 

Churches. St. Paul's Cathedral and Westminster 
Abbey are the most famous churches in London, St. 
Paul's serves as the centre of the Church of England in 
London. The great English architect Sir Christopher 
Wren built the church between 1675 and 1710 to re- 
place the original St. Paul's, which was destroyed in the 
Great Fire of 1666. The church's huge dome towers 111 
metres high. Wren also rebuilt more than 50 other 
churches destroyed or damaged in the Great Fire. 

The history of Westminster Abbey reaches back more 
than 900 years. In 1066, William the Conqueror was 


Thames in southeastern England. It is a world centre of trade, fi- 
nance, government, and the arts. Greater London, shown below, 
includes the old City of London at the centre and the 32 London 
boroughs. Many familiar landmarks of historic interest appear 


on the large map of central London on the right. 


crowned king there. Since then, almost all the country's 
monarchs have been crowned in Westminster Abbey, 
The church has been added to and remodelled over the 
centuries, but some of its present architecture dates 
from the 1200's. See Westminster Abbey. Nearby is 
Westminster Cathedral, England's chief Roman Catholic 
church, which was completed in 1903. 

Squares. Much of London's West End is laid out 
around a series of squares. The best-known square is 
Trafalgar Square. The huge Nelson Column towers 52 
metres above the square. It consists of a tall granite col- 
umn topped by a giant stone statue of the British naval 
hero Horatio Nelson. Other well-known squares include 
Bedford, Berkeley, Grosvenor, and Russell squares. 

Parks. London's largest parks are the royal parks. 
These parks once formed part of royal estates but are 
now set aside for public use. Central London has five 


royal parks: St. James's Park, Green Park, Hyde Park, Ken- 
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sington Gardens, and Regent's Park. Hyde Park is famous 
for its Speakers’ Corner, just south of Marble Arch, 

More than 80 other public parks lie in or near central 
London. Battersea Park, in the borough of Wandsworth, 
offers a variety of attractions, including a popular 
amusement park. Kew Gardens, also called the Royal Bo- 
tanic Gardens, contain one of the world’s largest collec- 
tions of tree and shrub species and hothouse plants. 

Other places of interest. The Tower of London, 
which borders the City in the borough of Tower Ham- 
lets, is London's oldest landmark. It consists of a group 
of structures built around a central tower, called the 
White Tower, and surrounded by two stone walls. The 
White Tower dates from the late 1000's. See Tower of 
London. 

The Inns of Court are Britain's centre for the study and 
practice of law. They consist of four groups of buildings 
and courtyards west of the City. See Inns of Court. 
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Some places of interest lie outside central London. 
For example, the borough of Greenwich has a famous 
group of buildings designed by Wren for the Green- 
wich Hospital in the late 1600's. They now house the 
Royal Naval College. 

Ceremonies. Guards, usually red-coated sentries of 
the Guards Division, stand watch at Buckingham Palace. 
Each morning, the famous changing-of-the-guard cere- 
mony takes place in the palace’s front courtyard. The 
royal Household Cavalry also holds a daily changing of 
the guard at Horse Guards Parade, a parade ground next 
to the Horse Guards building in Whitehall. Another cer- 
emony takes place at the Tower of London, which is 
guarded by colourfully outfitted yeomen warders, or 
beefeaters. Each night at 10 o'clock, the chief warder 
locks the tower gates and presents the keys to the 
tower's governor. This custom is nearly 700 years old. 

Two of London's most spectacular ceremonies are 
Trooping the Colour and the Lord Mayor's Show. Troop- 
ing the Colour forms part of the queen's official birthday 
celebration each June. Riding in a horse-drawn carriage, 
the queen leads the Guards Division and Household 
Cavalry past cheering crowds along the Mall to Horse 
Guards Parade. There, the queen inspects the troops, 
and the co/our (ceremonial flag) is carried in review. 

The Lord Mayor's Show takes place in the City on the 
second Saturday in November to celebrate the election 
of a new lord mayor. The new mayor, dressed in tradi- 
tional robes and riding in a horse-drawn coach, leads a 
parade through the streets of the City. 


Economy 


London is Britain's chief economic centre. Its busi- 
nesses employ a fifth of Britain's workers. 

Manufacturing. The leading industries include print- 
ing and publishing, and the manufacture of clothing, 
food products, furniture and precision instruments. The 
oldest industrial areas lie just north and east of the City. 
Another industrial area extends eastwards from Green- 
wich along the Thames. The newest industrial areas are 
situated in the western boroughs. 

Trade. London has long been a great world port and 
trading centre. The Port of London Authority controls 
two huge docks and 69 kilometres of wharves along the 
Thames. In the past, the chief docks and wharves were 
just east of London Bridge and Tower Bridge. These fa- 
cilities still handle some shipping. But the growth of 
container shipping during the 1960's required new facili- 
ties to handle container ships. These ships are designed 
to carry cargo packed in huge boxlike containers. The 
new container facilities were built at Tilbury, near the 
mouth of the Thames. 

Finance and business. Banking, insurance, and fi- 
nance are important industries in the City. Great finan- 
cial institutions in the City include the Bank of England; 
the London Stock Exchange; and Lloyd's, the famous 
worldwide insurance company. 

Transportation. Motorways and major roads, and 
underground and surface railways carry more than 1 
million commuters between the outlying areas and cen- 
tral London each workday. Some travel by bus and oth- 
ers use their cars. The London underground railway sys- 
tem, which Londoners call the tube, is one of the largest 
in the world. 


Heathrow Airport in western London is one of the 
world’s busiest airports. It handles about 35 million pas- 
sengers yearly. Gatwick Airport, another airport used by 
Londoners, lies about 45 kilometres south of Greater 
London. It handles about 19 million passengers yearly, 
Stansted Airport, in Essex, about 48 kilometres north of 
London, was upgraded in 1991 with a new terminal. 

Communications. London is Britain's chief commu- 
nications centre. The country’s 12 national morning 
newspapers and 11 national Sunday papers are based in 
London. The British Broadcasting Corporation (BBC), the 
public national radio and television service, has its main 
offices and studios in London. Many independent 
broadcasting organizations are also based there. 

Tourism. Millions of tourists from other parts of Brit- 
ain and from overseas visit London each year. 


Government 


From 1965 to 1986, the government of the Greater 
London area consisted of the governments of the 32 
boroughs, the City government, and the Greater London 
Council. The Greater London Council was a governing 
body that had authority over the governments of the 
boroughs and the City, It also had charge of such activi- 
ties as overall city planning, road construction, traffic 
flow management, and fire-fighting services. 

The Greater London Council was abolished by an act 
of Parliament that went into effect in 1986. Today, the 
Greater London area is governed chiefly by the govern- 
ments of the 32 boroughs and the City of London. 

Borough governments. Each London borough has 
its own government, in the form of an elected council. 
Borough residents elect new councils every four years. 

The borough councils are responsible for local health 
and welfare services, public libraries, and some public 
housing. Each borough also maintains state-run schools 
in its area, The boroughs of London receive most of 
their income from a community charge (poll tax), rents, 
and grants from the national government. 

The government of the City of London is organ- 
ized much as it was hundreds of years ago, when many 
thousands of people lived inside the City’s walls. Today, 
the City has only about 4,400 residents, far fewer than 
even the smallest borough. But the City has such an im 
portant place in British history that it has equal standing 
with the boroughs. % 

An organization called the Corporation of the City of 
London governs the City. It acts through the Court of 
Common Council. The Court of Common Council con- 
sists of the lord mayor, 24 aldermen, and 136 common 
councilmen. The lord mayor is the City's chief adminis- 
trator. Voters elect the aldermen to life terms and the 
councilmen to one-year terms. Each year, the aldermen 
and guild representatives elect the lord mayor. d 

Other public agencies. The London Regional Trans: 
port Authority provides several public transportation 
services. Its members are appointed by the British gov’ 
ernment. The national government also appoints the 
members of the Port of London Authority, which con- 
trols shipping activities. $ : 

Another government agency is the Metropolitan en 
lice Force. It provides police protection for all of Greal a 
London except the City, and has its headquarters at Ne 
Scotland Yard. The City has its own police force. 


During World War II, German bombs destroyed much of Lon- 
don. Prime Minister Winston Churchill, front, inspects the ruins 
after a raid. The worst raids came in late 1940 and early 1941. 


History 


London began about A.D. 43, when armies of the 
Roman Empire started to conquer Britain. The Romans 
built a seaport on the Thames near present-day London 
Bridge. They probably chose this site because the river- 
banks east of this point were too marshy for settlement. 
The Romans called the port Londinium. The name Lon- 
don comes from this word. 

By the early 200, the Romans had built a wall around 
London, possibly to protect it from raiders. This wall, 
and the ones that later replaced it, formed London's 
boundaries for hundreds of years. 

In 410, barbarian invaders attacked Rome. The Roman 
troops in Britain were called home to fight the invaders. 
This date thus marks the end of Roman control over Brit- 
ain. Little of Roman London remains, except for parts of 
the original wall and the ruins of a few buildings. 

The Middle Ages. London grew little from the 400s 
to the 10005. But in the mid-1000s, the Saxon king Ed- 
ward the Confessor built a palace and rebuilt a church 
about 3 kilometres southwest of London. Before then, 
Saxon kings had lived mainly at Winchester, in south- 
central England. Edward's buildings became the start of 
the City of Westminster. The Palace of Westminster 
served as a chief residence of England's rulers until the 
1520s, The church became Westminster Abbey. In 
1066, William the Conqueror was crowned king in 
Westminster Abbey. William granted Londoners self- 
government. During William's reign, many cathedrals 
and castles were built. He also began construction of 
the Tower of London. 

Other London landmarks also appeared during the 
Middle Ages. About 1100, work began on Old St. puts 
Cathedral to replace a church destroyed by fire. Builders 
finished it about 200 years later. In 1209, London Bridge 
became the first stone bridge across the Thames. 

London's craft and trade guilds began to develop in 
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the 1100's. Each guild represented certain craftworkers 
or tradespeople, such as bakers, carpenters, goldsmiths, 
and grocers. The guilds were also called /ivery compa- 
nies because each had its own /ivery—that is, official 
robes that the guild members wore on special occa- 
sions. 

Guild members elected London's first mayor in the 
1190s. In 1215, King John confirmed London's right to 
govern itself. By the late 1400's, London had about 
50,000 people. Its mayor had become so important that 
he was now called the /ord mayor. 

Expansion beyond the walls. London grew rapidly 
during the 1500's and the first half of the 1600s. Nobles 
built estates to the west, just outside London's walls. 
King Henry VIII owned at least six palaces in the London 
area, including the Palace of Westminster. In 1547, the 
year Henry died, the Palace of Westminster became the 
meeting place of Parliament. 

London developed into an important world trading 
centre under Queen Elizabeth I, who reigned from 1558 
to 1603. England's first public theatres opened in Lon- 
don’s suburbs during Queen Elizabeth's reign. One of 
the most popular theatres was the Globe, in Southwark. 
William Shakespeare began to present his plays at the 
Globe about 1599. See Shakespeare, William. 

By the mid-1600s, London had about half a million 
people. Most Londoners now lived outside the walls in 
such districts as Clerkenwell, St. Giles, and Whitechapel, 
which were rapidly becoming slums. The area inside the 
walls gradually came to be known as the City. 

War, plague, and fire struck London in the mid- 
1600s. A struggle for power between King Charles | and 
Parliament resulted in civil war in 1642. London sided 
with Parliament, led by Oliver Cromwell and other Puri- 
tans. London grew less prosperous under the Puritans, 
who made themselves unpopular by closing the thea- 
tres. 

The Great Plague—a terrible epidemic of bubonic 
plague—broke out in London in 1665. Before the epi- 
‘demic died down in 1666, it had taken about 100,000 
lives. On Sept. 2, 1666, the Great Fire of London broke 
out in a baker's shop on Pudding Lane in the City. It was 
finally brought under control five days later. Most of the 
City, built largely of wood, lay in ashes. The losses in- 
cluded St. Paul's Cathedral and about 13,000 houses. But 
the fire caused no known deaths. 

Rebuilding the City. Londoners rebuilt the City with 
brick and stone instead of timber, The great architect of 
the new City was Sir Christopher Wren, who rebuilt 
many structures lost in the fire, including St. Paul's Ca- 
thedral. But few people returned to live in the City. 

London's businesses soon recovered from losses suf- 
fered in the Great Fire. A new Royal Exchange opened 
about 1675. But the favourite places for doing business 
were the many coffee houses that sprang up in and near 
the City. Lloyd's insurance company started in the coffee 
house of Edward Lloyd in the 1680s. The London Stock 
Exchange began in the 17005 in a coffee house called 
Jonathan's. 

The world’s largest city. By 1800, London had about 
a million people, more than any other city in the world. 
During the Industrial Revolution in the 1800's, London 
developed markets for factory-produced goods. The 
City's merchants and bankers made enormous for- 
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tunes. But many workers were desperately poor. They 
lived in crowded, disease-ridden slums. 

The growth of the suburbs. During the 1800's, 
more and more Londoners moved to the outlying areas. 
This rapid suburban growth became possible largely 
because of improved transportation. 

The first major reform of London's government took 
place in 1888. The County of London was formed that 
year, and the London County Council was organized as 


its chief governing body. The county covered an area 
about a fifth the size of present-day Greater London. 

Destruction from the air. In the summer of 1940, 
Germany began an all-out air attack on Britain. London 
became the chief target of the attack. The Blitz, as the at- 
tack was known, lasted from September 1940 to May 
1941. Night after night, German planes dropped bombs 
on the built-up area. 

Postwar developments. City planners had drawn up 
a new plan for London during the war. It called for a 
wide band of open country, a Green Belt, around Lon- 
don and for new towns to be built outside the belt. The 
plan also called for the rebuilding of heavily bombed 
areas and the development of the South Bank. In the 
1960s, skyscrapers began to appear in central London, 
changing the skyline dramatically, 

As London built upward, it also continued to spread 
outward, The London Government Act, Passed by Parlia- 
ment in 1963, replaced the County of London with 
Greater London, It also divided Greater London into 32 
boroughs and created the Greater London Council 
(GLO), By the 1980's, many people believed that the GLC 
was too large and unwieldy a body to govern London 
efficiently. For this and other reasons, the GLC was abol- 
ished in 1986 by Act of Parliament, and responsibility for 
London's local government passed to the 32 boroughs. 

London was long noted for its smogs, caused mainly 
by smoke from houses and industries. A terrible smog 
in 1952 killed about 4,000 Londoners, Parliament passed 
a Clean Air Act in 1956, which limited the use of smoke- 
producing fuels in London. By the 1970's, London was 
noted for its clean air, 

Motor traffic remains one of London's worst prob- 
lems. The government has proposed building more mo- 
torways in central London. But many people oppose the 
plan because it requires moving hundreds of families 


from their homes. To relieve some of the traffic prob- 
lems, the government built a motorway, called the M25, 
which completely circles London. It opened in 1986, 

In 1981, the government set up the London Docklands 
Development Corporation to develop derelict land 
around the docks area of east London. The corporation's 
task was to attract new businesses and residents to the 
area. In 1987, the Docklands Light Railway opened to 
help supply public transport to the region. 


The Tower of London has 
served as a fortress, a palace, 
and a prison. Today this na- 
tional monument is a popular 
tourist attraction. Visitors can 
see the Crown Jewels anda 
museum containing a collec- 
tion of armour. 
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London, Ontario, Canada (pop. 269,140; met. area pop. 
342,302), is a distributing, financial, manufacturing, med- 
ical, and transportation centre in the southern part of 
the province. London lies on the Thames River, midway 
between Toronto and Detroit. British settlers named the 
town after London, England. 

The city’s chief products include beverages, chemical 
and electrical products, diesel vehicles, foods, hosiery, 
and telephone equipment. Printing is also an important 
industry. 

London, Fires of. See Fires of London. 

London, Jack (1876-1916), was an American author, 
journalist, and political activist. He became the most 
widely read American author. Much of London's fiction 
can be read as juvenile adventure stories. But beneath 
the surface of his best work, he dealt with complex adult 
themes. 

John Griffith London was born in San Francisco. His 
childhood was marked by emotional and economic dep- 
rivation. Between the ages of 16 and 19, he held many 
jobs connected with the sea. In 1897, London travelled 
to Canada to seek his fortune in the gold rush in the 
Yukon Territory. The trip to the Klondike region of the 
Yukon was a major turning point in London's life. He 
found materials there that would allow him to express 
his major literary theme, the struggle for survival of 
strong men driven by primitive emotions. London's first 
Klondike stories, collected in The Son of the Wolf (1900), 
made him a best-selling author. 

London was fascinated with environmental determin- 
ism, which states that the world shapes us in ways we 
are powerless to resist. This is the theme of London's 
two great animal novels. The Call of the Wild (1903) de- 
scribes the adventures of Buck, a dog taken from Cali- 
fornia to the Yukon. Buck learns to be brutal in order to 
survive. White Fang (1906) reverses the story. It portrays 
a wolf who, through the power of a human master's love 
and kindness, turns from a savage beast into a loyal do- 
mestic animal. Among London's other major novels are 
two that portray strong, brutal men who scorn conven- 
tional social attitudes— The Sea Wolf (1904) and the auto- 
biographical Martin Eden (1909). In these and many 
other novels and essays, London attacked capitalism. His 
understanding and sympathy for the poor are strong el- 
ements in such works as The People of the Abyss (1903), 
a journalistic report on the poor and homeless living in 
London, England. 

London's life and work were filled with contradic- 
tions, He upheld a socialist ideal of collectivism, but he 
also held a cruelly individ- 
ualistic notion of the sur- 
vival of the fittest. He 
Praised democracy, but he 
saw his own success as il- 
lustrating the rightness of 
the concept of the super- 
man who stands above or- 
dinary humanity and pre- 
vails by force of will. This 
Philosophy had been de- 
veloped by the German 
Philosopher Friedrich Nie- 
tzsche. London advocated 
brotherhood, but he be- 
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lieved that people of the “Anglo-Saxon” or “Teutonic” 
races were superior to “coloured” people. 

London, Tower of. See Tower of London. 
London, Treaties of. Throughout history, many in- 
ternational treaties have been signed in London. Some 
of them are described in this article. 

The Treaty of 1913 was an attempt to end the first 
Balkan War. Delegates from Greece, Serbia, Bulgaria, 
and their enemy, the Turkish Ottoman Empire, signed it 
on May 30, 1913. The defeated Turks were allowed to 
keep a small European foothold in eastern Thrace. 
Greece received Salonika, southern Macedonia, and 
Crete. Serbia gained central and northern Macedonia, 
and Bulgaria took western Thrace and the northern 
coast of the Aegean Sea. The treaty caused new con- 
flicts. On June 29, 1913, Bulgaria attacked Greece and 
Serbia, and the second Balkan War began, See Balkans. 

The Treaty of 1915 was a secret treaty signed by 
Great Britain, France, Russia, and Italy. In return for en- 
tering World War | against Germany, Italy was promised 
the southern Tyrol, northern Dalmatia, Istria, and Gori- 
zia. See World War I (The Italian Front). 

The Treaty of 1930 became known as the London 
Naval Treaty. On April 22, 1930, the United States, 
France, the British Empire, Italy, and Japan signed the 
pact to limit and reduce naval armaments. The treaty 
tried to place limitations on cruisers, destroyers, and 
submarines. It allowed the United States, Great Britain, 
and Japan to increase warship production if another 
power increased its naval production. France and Italy 
did not sign part of the treaty. 

The Treaty of 1936 reaffirmed the naval treaty of 
1930, The United States, France, and Great Britain signed 
it on March 25, 1936. 

London, University of, is the largest traditional uni- 
versity in Great Britain. Only the British Open University, 
which has no classrooms and involves instruction 
through radio, television, and written correspondence, 
has more students. The University of London is made up 
of several institutions located in or near London, It con- 
sists of 29 schools, each controlled by its own governing 
body, and 12 institutes established by the university gov- 
ernment. These schools and institutes include the Cour- 
tauld Institute of Art, the London School of Economics 
and Political Science, St. Bartholomew's Hospital Medi- 
cal College, the School of Oriental and African Studies, 
and University College. The university was founded in 
1836. In 1878, it became the first university in Great Brit- 
ain to grant degrees to women. 

London Bridge is one of 15 bridges in London that 
span the River Thames. Construction of the bridge 
began in 1967 and was completed in 1973. For location, 
see London (map). 

The bridge replaced the famous London Bridge that 
was built between 1823 and 1831. Workers began dis- 
mantling the older bridge in 1967 because it was settling 
into the river and cracks were developing. The bridge 
was reconstructed in Lake Havasu City, Arizona, U.S.A. 

The London Bridge of the 1800s replaced a stone 
as completed in 1209, about 30 metres 


Ara bridge stood on the site of an 
tream. The stone bridge stood on the 
panna lined both sides of the 


earlier wooden bridge. Houses i 
stone bridge, and the heads of executed traitors some- 
times hung over the entrance. It was the only bridge 
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Old London Bridge, shown in this engraving by Visscher, was 
the only bridge across the River Thames between 1209 and 1750. 


over the Thames until 1750. Repairs kept the bridge in 
use until it was torn down about 1832. 

London Company was an association of “noblemen, 
gentlemen, and merchants” during the early days of the 
American colonies, It was part of a larger association, 
the Virginia Company. In 1606, King James | of England 
chartered the London Company to form a colony in 
North America. It founded the Jamestown colony in 
1607. 

The founders of the London Company believed that 
precious metals existed in the Americas. Those who 
went to America and risked their lives were called p/ant- 
ers. Those who stayed in England and invested their 
money in the company were called adventurers. Each 
planter and adventurer was to share in the company’s 

, Profits. But the company failed to profit. The company 
reorganized under new charters in 1609, and again in 
1612. But still there were no profits. 

The House of Burgesses was formed in Jamestown in 
1619. It was the first representative legislative body in 
the American colonies. The House passed measures de- 
signed to help the company prosper. But a serious In- 
dian uprising in Jamestown in 1622 caused the adventur- 
ers to lose what little interest they had left. 

In 1623, King James decided that the company was 
being managed poorly. He took over the association in 
1624 and dissolved the company. 

London Gazette publishes routine notices from cen- 
tral and local government in Britain, and British legal no- 
tices. It is published four times a week—on Monday, 
Tuesday, Thursday, and Friday—by Her Majesty's Sta- 
tionery Office. The London Gazette was formerly known 
as the Oxford Gazette. It was founded in 1665 at Oxford, 
where Charles II and his court had taken refuge from 
the Great Plague. Its name was changed to the London 
Gazette after the court returned to London late in 1665, 
Londonderry is one of the six counties of Northern 
Ireland. The county ceased to be an administrative area 
when local government was reorganized in 1973. But 
local people continue to regard the county as important 


for historical reasons. Londonderry is known through- 
out the world because of the song “The Londonderry 
Air,’ which is also popularly known as “Danny Boy. 

The name of the city and county has long beena 
source of disagreement between the two religious com- 
munities in Northern Ireland. The original name Derry 
comes from the Irish word doire, which means an oak 
wood. In 1984, the nationalist-controlled council re- 
named the district which includes the city Derry. Ulster 
loyalists insist that its name should be Londonderry, The 
county has always had the official name Londonderry. In 
ordinary speech, however, both communities use the 
name Derry. 

According to the 1971 census, the county had a popu- 
lation of 183,094. The government no longer collects fig- 
ures for the population living within the old boundaries. 

The administrative district, now known as Derry, was 
formed in 1973. It takes in most of the old city of Lon- 
donderry, which was a county borough until the 1973 
reorganization. The rest of the old county was divided 
among the administrative districts of Limavady and 
Magherafelt. Parts of the county were absorbed into the 
Cookstown and Coleraine districts. 

The old county of Londonderry covers 21,182 square 
kilometres. Most of it lies between the River Foyle and 
the River Bann. But most of Derry district is on the west 
bank of the Foyle. The town of Coleraine is on the east 
bank of the Bann. The county forms a rough triangle. 
The Bann is its eastern side, the Atlantic Ocean and 
Lough Foyle are on the north, and the Sperrin Moun- 
tains are on the southwest. 

The mouth of the wide Lough Foyle is almost closed 
by a long spit of land ending in Magilligan Point. A mag- 
nificent beach stretches back from there to the village of 
Downhill, overlooked by picturesque cliffs. The Sperrin 
Mountains rise in the south of County Londonderry. 

Economy. Londonderry is a county of small farms. 
Most farmers rear cattle, sheep, pigs, and poultry. 
About 1 person in 10 works in agriculture. The chief 
crops are oats, potatoes, and grass seed. Flax was for- i 
merly grown for the extensive linen industry, but its cu- 
tivation has now declined. iik: 

County Londonderry was once famous for its shirt- 
making and linen industries. Clothing and textile pro- 
duction are still important. But its economy now de- 
pends largely on service industries, including shop an 
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Londonderry is an area of Northern Ireland aS 
county until local government was reorganized in . 


The Guildhall on the banks 
of the Foyle is part of the his- 
toric centre of the city of Lon- 
donderry. The old walled part 
of Derry dates back to the 
1600's. Modern suburbs have 
been built on the other side 
of the river. 


office work, and catering. Light engineering and chemi- 
cal production are also important. 

Chief towns. Londonderry is Northern Ireland's sec- 
ond city. It is linked to the capital, Belfast, by rail and an 
excellent road system, including part of the M2 motor- 
way and dual carriageway roads. Londonderry is also an 
important manufacturing centre and port. Its heart is the 
old walled city of Derry beside the river. But it now has 
extensive suburbs on both banks of the Foyle. The cen- 
tral square, called the Diamond, is at the intersection of 
the streets leading to the four main gates in the ancient 
walls, which are still standing. St. Columba's cathedral, 
the Protestant (Church of Ireland) cathedral, was built in 
1633. St. Eugene's Roman Catholic cathedral is a Gothic- 
style, Victorian building, dating from 1873. 

i Coleraine, on the other side of the county, is a thriv- 
ing business and market centre with port facilities on 
the Bann. The main campus of the University of Ulster is 
situated just outside the town. 

Other market towns are Kilrea, Limavady, Garvagh, 
Dungiven, Maghera, and Magherafelt. Portstewart isa 
picturesque seaside resort on the Atlantic coast, to the 
northwest of Coleraine. 

History. Londonderry has had a more eventful his- 
tory than any of the other Ulster counties. The county is 
rich in evidence of prehistoric settlement. Special fea- 
tures include large, ancient, burial chambers and circu- 
lar, stone raths, which are enclosures used as dwellings 
or forts. In 546, St. Columba founded a monastery at 
Derry, from which he set out to establish the Christian 
community on lona. The area suffered little from the Vi- 
king and Norman invasions of Ireland. But in 1609 the 
land around the mouth of the Bann, then called Cole- 
raine, was granted by King James I to the corporation of 
London. A society called The Honourable the Irish soci- 
ety was responsible for organizing the grant. Parts of the 
county were assigned to 12 of the leading livery compa- 
nies of London, each of which was to found a town. The 
settlement was only partly successful, and many of the 
original, Irish tenants remained on the land. 

The London companies rebuilt the Irish town of Derry 
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as a walled city, and renamed it Londonderry. In 1688, 
when the Catholic King James II fled to Ireland, leaving 
his English throne to William III, Londonderry became a 
city of refuge for thousands of Protestants. In December 
1688, while the city fathers hesitated, 13 boy apprentices 
shut the gates in the face of James's troops. A siege 
began soon after. It lasted until July 1689, when a Derry 
ship broke the boom across the Foyle and the city was 
relieved. Many relics of the siege can still be seen in St. 
Columba's cathedral. 

The annual celebration of the siege by Protestants has 
been resented by the Catholic population over the 
years, and political control of the city has been a matter 
of bitter dispute. The city was the setting for fierce riots 
in 1968. The riots developed into a long period of vio- 
lence, which led to the posting of United Kingdom 
troops to Northern Ireland in 1969 and the abolition of 
Northern Ireland's parliament and government in 1972. 
During this long period of conflict, areas such as the 
Roman Catholic housing estate of the Bogside have ap- 
peared in many news reports. The city has undergone 
considerable modernization, with the building of new 
houses, sports complexes, and an art gallery. 

See also Ireland, History of; Northern Ireland. 
Long, Crawford Williamson (1815-1878), was an 
‘American who, in 1842, became the first doctor to use 
ether as an anaesthetic for surgery. The anaesthetic 
properties of ether had been demonstrated at “ether 
frolics”, during which people took small amounts of 
ether to experience its strange effects, Long also had ex- 
perimented with its effects on himself. On March 30, 
1842, Long gave ether to James Venable and painlessly 
removed a tumour from Venable's neck. Long did not 
announce his experiment at the time and it received no 
professional or general publicity. Long himself re- 
mained unaware of the full value of anaesthesia in sur- 
gery, although he continued to make occasional use of 
ether. Finally, in 1849, he published a description of his 
experiments with ether. 

Long was born in Danielsville, Georgia, U.S.A. He 
graduated from the Medical School of the University of 
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Pennsylvania in 1839. The Crawford W. Long Medical 
Museum in Jefferson, Georgia, exhibits some of his pa- 
pers and early anaesthesia equipment. A statue of Long 
represents Georgia in the U.S. Capitol. 

See also Anaesthesia; Ether; Morton, William T. G. 
Long Beach, California, U.S.A. (pop. 429,433), is a 
major industrial centre, seaport, and tourist area in the 
southern part of the state. Long Beach is also the site of 
Long Beach Naval Station and Long Beach Naval Ship- 

ard. 
7 Leading industries in Long Beach include aircraft and 
electronics manufacturing, food processing, and oil pro- 
duction, The city is the site of the Wilmington Oil Field, 
which has produced several billion barrels of oil since 
its discovery in 1936. 
Long division, See Division. 
Long house. See Indonesia (Shelter; picture); Indian, 
American (Shelter; picture). 
Long Island (pop. 6,861,474) is an island that forms the 
southeastern part of New York. Its population is greater 
than that of 41 of the 50 states of the United States. The 
island consists of crowded urban areas, large suburban 
areas, and smaller residential towns. Farms, fishing vil- 
lages, and resort centres lie towards the eastern part. A 
section of western Long Island forms part of New York 
City. 

Location and size. Long Island extends eastward 
from the Narrows in New York Bay for about 190 kilome- 
tres. It covers 4,406 square kilometres and is the largest 
island in area off the mainland United States. The island 
divides at its eastern end into two narrow peninsulas. 
One peninsula, the North Fork, is about 40 kilometres 
long. The other peninsula, the South Fork, is 65 kilome- 
tres long. Along most of its southern shore, the island is 
protected from the ocean by many barrier beaches, 
which include Fire Island National Seashore, Jones 
Beach, Long Beach, and Westhampton Beach. 

The counties, Long Island consists of Kings, Queens, 
Nassau, and Suffolk counties. Kings County (Brooklyn) 
and Queens County form a major part of New York City. 

The leading industry in Long Island manufactures air- 
craft. Other major industries include electronics and 
plastics, In Suffolk County, deep-sea fishing, oyster culti- 
vation, and tourism are important economic activities. 
Farming also generates income. Farms are located in the 
Northeastern part of the county. The Brookhaven Na- 
tional Laboratory in the county is a centre for scientific 
research. 

History. The explorer Henry Hudson reached Long 
Island in 1609. Later during the 1600s, the Dutch settled 
in the western end of the island, and New Englanders 
settled in the eastern part One of the most important 
battles of the American Revolution, the Battle of Long Is- 
land, took place in present-day Brooklyn on Aug. 27, 
1776. The British defeated the Americans, but the colo- 
nial troops escaped. 

The island became a residential area in the early 
1840, after a railway was built along its northern shore, 
By the early 1900's, fabulous mansions had been con- 
structed in Nassau. Long Island experienced rapid 
growth after major roads were built in the mid-1900s. 

Between 1940 and 1960, Nassau County's population tri- 
pled, while that of Suffolk County quadrupled. 

See also New York City. 
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Long jump. See Athletics. 

Long Parliament refers to a session of the English 
Parliament that lasted without a break from 1640 to 1653. 
It was not formally dissolved until 1660. The Long Parlia- 
ment opened with a direct conflict with King Charles |, 
met during the Civil War, ordered the king's execution, 
tried to rule in the uneasy years after the war, and was 
finally dissolved to make way for a new Parliament 
under King Charles Il. 

In its early sessions, the Long Parliament made many 
lasting political reforms. It abolished the hated court of 
the Star Chamber, where people were tortured for con- 
fessions and tried without a jury. It declared that the 
king could not collect money without its consent, or dis- 
solve Parliament without its consent. It also brought 
about the execution of Charles's chief advisers, the Earl 
of Strafford and Archbishop William Laud. 

On religious questions, the Long Parliament was seri- 
ously divided. Presbyterians opposed Puritans, and nei- 
ther side would budge. Civil war began when the king's 
supporters withdrew from Parliament, and the House 
soon became divided into Presbyterians, who were 
moderate royalists, and Independents, who were repub: 
lican in sympathy. The army, under Oliver Cromwell, 
supported the Independents. In 1648, a detachment 
under Colonel Thomas Pride kept the Presbyterian ma- 
jority from entering the House. ‘Pride's Purge” resulted 
in what was called “the Rump Parliament,” which had 
less than a fourth of the usual number of members. This 
remainder of the Long Parliament carried out the execu: 
tion of Charles | and made England a commonwealth. 

Cromwell, the real power in the commonwealth, 
found that the Rump Parliament was determined to hol 
onto its power. He suppressed it in 1653, leaving Eng- 
land without any representative legislature. But the peo” 
ple tired of Puritan dictatorship. The Long Parliament 
met again in 1660 and called elections, Charles II took 
the throne soon afterward. 

Related articles in World Book include: 

Charles (I) of England Rump Parliament 
Cromwell, Oliver Star Chamber 
England (The Civil War) 


Longbow. See Archery (History). 

Longevity, or Length of life. See Life expectancy: 
Longfellow, Henry Wadsworth (1807-1882), was 
the most widely published and most famous American 
poet of the 1800s. His reputation among critics decline 
sharply after his death, and he had much less influence 
on modern poetry than such other poets of his day as 


Walt Whitman and Emily Dickinson. However, many of 
his poems remain among the most familiar in American 
literature. 

Longfellow’s best-known longer works include Evan- 
geline, The Song of Hiawatha, and The Courtship of 
Miles Standish. Among his popular shorter poems are 
“The Village Blacksmith,’ “The Children’s Hour,” “Paul Re- 
vere's Ride,” "The Wreck of the Hesperus,” and “Excel- 
sior” Longfellow's verse was translated into many lan- 
guages, and he became known throughout most of the 
Western world, He was the first American writer to be 
honoured in the Poets’ Corner of Westminster Abbey in 
London. 

Longfellow was born on Feb. 27, 1807 in the American 
seaport of Portland, Maine (then in Massachusetts). His 
mother was the daughter of Peleg Wadsworth, a gen- 
eral in the American Revolution. Henry's father was a 
lawyer. A love of the sea influenced his writing through- 
out his life. He became professor of modern languages 
at Bowdoin College in Brunswick, Maine, and was then 
Offered a similar post at Harvard College. To prepare 
himself, he travelled widely in Europe. His first wife died 
in the Netherlands in 1835, following a miscarriage. 
Longfellow took up his teaching duties at Harvard in 
1837. His first book, a collection of travel sketches, had 
appeared two years earlier. Longfellow remarried in 
1843, and had six children. 

Longfellow lived at Craigie House, near Harvard, 
Which is now a museum. By the late 1840s he was a ce- 
lebrity, the most popular narrative poet of his time. He 
left Harvard in 1854 to concentrate on writing, and the 
Next seven years were his most productive. In 1861, his 
Wife Frances was killed when her dress caught fire. 
Longfellow died in Cambridge, Massachusetts, on 
March 24, 1882. 
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Longfellow in 1869, /eft, 
posed for this photograph 
with members of his family in 
Florence, Italy, His second 
wife, Frances Appleton, 
above, died in a fire in 1861. 
This great tragedy in Longfel- 
lows life inspired perhaps his 
finest poem, “The Cross of 
Snow.’ i 


Longfellow translated poetry from 18 languages. His 
most significant translation, published in 1867, was of 
Dante Alighieri's medieval poem the Divine Comedy. 
Longfellow worked on the translation over a period of 
several years. A group of writers known as the Dante 
Club met at Craigie House once a week to offer critical 
advice on the translation. The group included the poet 
James Russell Lowell (see Lowell, James Russell), 

In the finished work, a pair of Longfellows original 
sonnets precedes each of the three major sections of 
the Divine Comedy. The sonnets are among Longfel- 
lows best lyric poems. Some scholars feel that Longfel- 
low made the finest translation of the Divine Comedy in 
the English language. 

To the modern reader, Longfellows sentimental and 
optimistic poetry often makes him seem somewhat old- 
fashioned. In fact, however, he consistently experi- 
mented in verse forms from outside the English poetic 
tradition. He used his extensive knowledge of the litera- 
ture of other countries as a source for both the form and 
content of much of his poetry. This added energy to his 
work and made it more interesting at a time when most 
poetry had become rather predictable. 

Longford is the title name of a British family that is as- 
sociated with politics and the arts. 

Earl of Longford, Francis Aungier Pakenham (1905- 

), held a number of high offices in the Labour gov- 
ernment from 1964 to 1968. He was leader of the House 
of Lords for four years. He was also lord privy seal in 
1964 and 1965, secretary of state for the colonies in 1965 
and 1966, and lord privy seal again from 1966. He re- 
signed from the government in 1968. 

Lord Longford was born in London and educated at 
Eton and at Oxford University. In the Labour government 
of 1945 to 1951, he held several posts, including those of 
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minister of civil aviation and first lord of the Admiralty. 
He wrote two books on prison reform and an autobiog- 
raphy, Born to Believe (1953). During the late 1960's and 
early 1970's, he became well known for his campaign 
against pornography in the United Kingdom. 

Countess of Longford, Elizabeth Pakenham (1906- 

), was also active in Labour politics. Under the name 
of Elizabeth Longford, she published several books on 
history, biography, and social topics. Her outstanding bi- 
ography of Queen Victoria was published in 1964, She 
published The Royal House of Windsor in 1974. 

Lady Antonia Fraser (1932- _), daughter of the 
Earl and Countess of Longford, became a writer and 
broadcaster. She published several books on the monar- 
chy, including Mary Queen of Scots (1969), Kings and 
Queens of England (1975), and King Charles ll (1979). 
Longford is a county in the province of Leinster in the 
Republic of Ireland. It is a small county in the northern 
part of the central lowland of Ireland. The county is 
mainly rural, and Longford is its only large town. 

People and government. The population of Long- 
ford had been declining until about 1970 but then in- 
creased during the next 10 years. About 75 per cent of 
County Longford’s people live in rural areas, About 95 
per cent of the people are Roman Catholic. Most of the 
remainder belong to the Church of Ireland. 

Four members represent counties Longford and Ros- 
common together in Dáil Éireann (the lower house of 
the Irish parliament). A county council in Longford town 
is in charge of local government. There is an urban dis- 
trict council for Longford town. 

Economy. More than a quarter of the working peo- 
ple in Longford have jobs in agriculture. Almost all the 
farmland is under grass, with beef cattle and milk ac- 
counting for three-quarters of the agricultural output. 

There are several modern industries in Longford, and 
manufacturing now accounts for one-fifth of employ- 
ment. Textiles and clothing are the leading industries. 
Half of them are in Longford town. 


Lanesborough power station, in Longford, produces electric- 
ity by burning peat. The peat is delivered by train, 


Longford is a small, inland, rural county in the Republic of Ire- 
land and is part of the province of Leinster. 


About two-fifths of people in Longford work in varied 
service industries. These industries include education, 
health, public administration, retail and wholesale distri- 
bution, and transport. Longford town is the main centre 
for shopping and other services. 

There is a peat-fired power station at Lanesborough 
on the River Shannon which uses peat from the countys 
bogs. Some areas of bog and wet soils have been 
planted with pine trees for timber production. 

The most important road is the N4 from Dublin, to 
Longford town, Three roads go west from the town, 
across the River Shannon to Sligo, Mayo, and Roscom- 
mon. The N55 passes northward from Athlone to Cavan. 
The Dublin to Sligo railway runs northwest across Long- 
ford. 

Land. Longford lies in the northwest of the province 
of Leinster, just southwest of the Ulster county of Cavan. 
Westmeath borders Longford to the east and south. The 
Connacht counties of Roscommon (to the west) and Lei- 
trim (to the northwest) also border Longford. The maxi- 
mum dimensions are 45 kilometres from north to south, 
and 35 kilometres from east to west. 

Most of Longford is lowland, which rises gently from 
the River Shannon, with isolated hills. The underlying 
rock is limestone, with some slate and shale in the 
north. Most of the land is farmed, and about a fifth is 
bogland. Along the western boundary are the River 
Shannon and Lough (lake) Ree, into which flows the 
River Inny. Lough Gowna is in the north. 

Longford has nearly 100 centimetres of rain a year. 
The average temperature in January is 4° C. In July the 
average temperature is 15° C. 


Facts in brief about Longford 


Population: 7997 census—30,293. 
Area: 1,044 km*. 

Largest towns: Longford, Granard, Ballymahon. x 
Chief products: Agriculture —cattle, milk, pigs. Other primary y 
Products —peat, timber. Manufacturing —clothing, food Pro 

ucts, engineering goods, textiles, timber products. 
Origin of name: From the Gaelic Longfort (the fortress). 


History. Longford was once the territory of the 
Ofarrells of Annaly (Annaly was an earlier name of the 
area), This territory was the western extremity of the 
kingdom of Meath. In the 1100's, Longford was granted 
by the English king to Hugh de Lacy, an Anglo-Norman 
nobleman, but there was little Anglo-Norman impact in 
the area. The O'Farrells remained powerful and much of 
the county stayed under Irish control. In the 1600s, the 
British government gave lands to British settlers. The 
town of Longford developed from around that time. 
County Longford suffered greater population loss than 
any other Leinster county from the Great Famine in the 
1840's. More than one-fourth of the people died or emi- 
grated. 

The poet Oliver Goldsmith was born at Pallas, near 
Ballymahon. 

See also Ireland, History of; Leinster. 

Longhorn. See Cattle (Beginning of breeding; pic- 
ture). 

Longinus is the name given to the unknown author of 
On the Sublime, an ancient Greek treatise (long essay) 
on literary criticism. Many scholars rank it second in im- 
portance only to Aristotle's Poetics among ancient writ- 
ings on literature. On the Sublime was probably written 
during the first 100 years after the birth of Jesus Christ. 

The treatise identifies five sources of sublimity in lit- 
erature. The author used sublimity as another term for 
greatness. The sources of sublimity are (1) the ability to 
conceive great thoughts, (2) intense emotion, (3) power- 
ful figures of speech, (4) the choice of noble words, and 
(5) harmonious composition of sentences. On the Sub- 
lime compares the literary styles of the Greek orator De- 
mosthenes and the Roman orator Cicero. It discusses 
the effect of tyranny on literature. 

Longitude. If one person on the equator travels di- 
rectly north, and another person 111 kilometres west 
also travels directly north, their paths will meet at the 
North Pole. Each person will have travelled in the same 
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from north to south 


Meridians of longitude are lines drawn 
on maps and globes to indicate distances and locate poime mhe 
prime meridian passes through Greenwich, England, n 
meridians of longitude meet at the North and South Eneo J 
above. The distance between meridians is greatest at j equi 
tor, It gradually decreases as the meridians near the poles. 
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direction along a different /ine of longitude. Lines of lon- 
gitude run north and south along the earth's surface. 
Mapmakers think of the earth as a huge globe divided 
into 360 equal slices. The lines between the slices on the 
outside of the globe are called meridians. Meridians are 
the main lines of longitude on maps. 

Longitude and location. Most countries start count- 
ing longitude east and west from an imaginary line run- 
ning through Greenwich, a borough of London. These 
countries have agreed Greenwich lies at 0° longitude. 

The earth is divided into two parts, or hemispheres, 
of east and west longitude. Each hemisphere has 180 de- 
grees. Degrees of longitude are used to measure east 
and west distances on maps. They are used, along with 
degrees of /atitude, to find certain points (see Latitude). 
For example, New York City lies at 74° west longitude. 
This means that if a person travels west from Greenwich 
to New York City and counts the imaginary meridians, 
New York City would lie on the 74th meridian west of 
Greenwich. Sailors and pilots use longitude to help de- 
termine the location of their ships and aeroplanes. 

The space between two meridians is greatest at the 
equator—about 111 kilometres. This space narrows as 
the meridians approach the North and South poles. For 
example, a degree of longitude at Madrid in Spain is 
about 61 kilometres wide. At London, which lies much 
nearer the North Pole, a degree of longitude is less than 
48 kilometres wide. At Fairbanks, Alaska, which is still 
closer to the pole, it is even narrower. 

Longitude and time. Any point on the earth's surface 
traces a whole circle—360 degrees—once every 24 
hours. It does this because the earth turns once on its 
axis every 24 hours. All 360 degrees of the earth's cir- 
cumference also pass beneath the sun once in 24 hours. 
In one hour, 4} of 360 degrees, or 15 degrees, passes 
beneath the sun. Because it seems that the sun is mov- 
ing instead of the earth, people say that one hour of 
time equals 15 degrees of longitude. 
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Each degree of longitude is divided into 60 parts 
called minutes. Each minute is divided into 60 seconds 
of longitude. One minute is written as 1’, and one sec- 
ond as 1”. These minutes and seconds of longitude 
measure distance, not time. But since an hour of time 
equals 15° of longitude, a minute or second of time 
equals a certain distance that can be expressed in min- 
utes and seconds of longitude. 

The following table gives the equivalent in distance 
for five units of time. These units range from a day to a 
second: 


24 hours of time=360" of longitude. 
1 hour of time=15° of longitude. 
4 minutes of time=1° of longitude. 
1 minute of time=15’ of longitude. 
1 second of time=15" of longitude. 


See also Map; Meridian; Time. 

Longsightedness, is a visual defect in which a per- 
son can see distant objects clearly, but near vision may 
be blurred. Doctors call this condition hyperopia. In 
most cases of longsightedness, the eyes are too short 
from front to back. As a result, light rays from an object 
reach the retina before they can be brought into focus. 

The eye may be able to correct its own longsighted- 
ness through a process called accommodation. \n ac- 
commodation, certain muscles in the eye contract, mak- 
ing the lens of the eye rounder and thicker, The lens 
then has a greater ability to focus. The lens of a normal 
eye accommodates only to bring nearby objects into 
focus. But the lens of a longsighted eye must also ac- 
commodate for sharp distance vision. Although a long- 
sighted eye receives sharp images of distant objects, the 
excessive accommodation may cause eyestrain and 
headaches. In addition, the lens may not accommodate 
enough for sharp near vision. 

Young people and mildly longsighted individuals can 
accommodate enough for sharp vision at both near and 
far distances. As a person grows older, however, the 
lens begins to lose its ability to accommodate, Many in- 
dividuals who are longsighted first notice the condition 
at that time. 

Longsightedness cannot be cured. However, it can be 
corrected by glasses or contact lenses. 

Longstreet, James (1821-1904), was a Confederate 
general in the American Civil War, His troops called him 
“Old Pete.” As a lieutenant general, he commanded the 
First Corps of General Robert Lee's army, and he fought 
in most of the major battles in Virginia. Not aggressive 
in battle, Longstreet liked to take a strong position and 
hold it. This point of view made him the centre of a great 
controversy after the Battle of Gettysburg. According to 
some students of the battle, Longstreet did not put his 
heart into Lee's plan of attack. Lee, however, continued 
to count on Longstreet throughout the Civil War. Long- 
street was a dogged combat soldier and an able defen- 
cive commander. 

Longstreet was born in Edgefield District, South Caro- 
lina. He graduated from the U.S. Military Academy in 
1842, and later fought in the Mexican War. 

In 1880, Longstreet, who had allied himself with the 
Republicans, was appointed minister to Turkey. He 
served as U.S. commissioner of railways from 1898 until 
his death in 1904. 


Lonsdale, Lord (1857-1944), Hugh Cecil Lowther, a 
leading British sportsman of his time, founded the Lons- 
dale Belts for boxing. They are given to the British title- 
holder in each weight category. His interest in sport 
ranged over hunting, flat racing, steeplechasing, cours- 
ing, deerstalking, and yachting. Lonsdale was born in 
London. In his youth, he was one of Britain's best ama- 
teur boxers. In 1878, he knocked out John L. Sullivan, the 
world heavyweight champion, in a friendly sparring 
contest. He became a member of the Royal Yacht Squad- 
ron and won many races. In 1888 and 1889, Lonsdale vis- 
ited the North American Arctic. His party found gold de- 
posits in Alaska. This discovery confirmed earlier finds 
and led to the Klondike gold rush. 
Lonsdale, Dame Kathleen (1903-1971), an Irish- 
born chemist, specialized in the field of X-ray crystallog- 
raphy. The object of her 
work was, in her own 
words, to “study the way in 
which atoms are put to- 
gether.” In 1968, she be- 
came the first woman pres- 
ident of the British 
Association for the Ad- 
vancement of Science. She 
was a noted pacifist and 
Quaker. Kathleen Lonsdale 
was born at Newbridge, in 
County Kildare, and edu- 
cated at Bedford College, 
London. She became pro- 
fessor of chemistry and r 
head of the department of crystallography at University 
College, London. In 1960, she became the first woman 
vice president of the Royal Society. “ 
Lonsdale, William (18007-1864), served the Australian 
city of Melbourne in many ways during its first 18 years. 
In 1837, Governor Bourke appointed him first police 
magistrate at Port Phillip. Lonsdale chose the site for the 
official centre of the settlement, which was named Mel- 
bourne. In 1840, he was appointed subtreasurer of Port 
Phillip. He became acting mayor of Melbourne in 1842 
and served as superintendent of the settlement in 1846 
and 1847. When Victoria became a separate colony in 
1851, Lonsdale became first colonial secretary. In 1853 
he became colonial treasurer. Š 

Lonsdale was born in Britain and arrived in Sydney in 
1831 as a lieutenant in the British army. He returned to 
Britain in 1854. 

See also Melbourne (History). 
Loom. See Weaving; Textile. PUN 
Loon is a type of water bird with a sleek body for swim 
ming and diving. Loons have a short tail and webbed i 
feet and look somewhat like large ducks when sitting 0 
water. Loons use their dagger-shaped bill to catch fish. 
They sometimes are called divers and can feed in deep 
water. aai 

There are four species of loons, all of which live in o 
the northern part of the Northern Hemisphere. The m 
mon loon, also called the great northern diver, iS foun 
during the summer on secluded lakes and rivers from i 
the Northern United States to the Arctic Circle. con 
loons measure about 75 centimetres long. Their backs 
and wings are black with white spots. 


Dame Kathleen Lonsdale 


The head and neck are glossy black and green, and the 
neck has white streaks. Their strange laughing calls 
echo over water at night and gave rise to the saying 
"crazy as a loon.” 

The yellow-billed loon looks much like the common 
loon but is somewhat larger. It lives only in the Far 
North. The arctic loon has a purple-black throat. The 
red-throated loon, also called red-throated diver, has an 
upturned bill and dull brown feathers, except for the 
throat. 

Scientific classification. Loons belong to the loon family, 
Gaviidae. The common loon is Gavia immer. The yellow-billed 
loon is G. adamsii; the arctic loon, G. arctica; and the red- 
throated loon, G. stellata. 


See also Bird (picture: Birds of inland waters and 

marshes). 

Looper. See Measuring worm. 

Loosestrife is any one of a group of more than 70 
plants that belong to the primrose family. Yellow loose- 
strife, native to Europe and Asia, grows in damp places. 
It has sword-shaped leaves and yellow flowers. Creep- 
ing Jennie thrives in moist soils, It grows as a creeping 
vine and bears paler yellow, bell-like flowers. Purple 
loosestrife grows by the sides of ponds and rivers. It has 
reddish purple or pink flowers arranged in dense 
flower spikes. 

Scientific classification. Loosestrife belong to the primrose 
family, Primulaceae. Yellow loosestrife is Lysimachia vulgaris, 
creeping jenny is L nummularia, and purple loosestrife is 
Lythrum salicaria. 


Lope de Vega. See Vega, Lope de. 
López, Carlos Antonio and Francisco Solano. 
See Paraguay (Independence; Military ruin). 
López de Santa Anna, Antonio. See Santa Anna, 
Antonio Lopez de. 
López Portillo, José (1920- _), served as president 
of Mexico from 1976 to 1982. López Portillo, a member 
of the Institutional Revolutionary Party, ran unopposed 
in the 1976 presidential election. As president, he sup- 
Ported economic programmes to encourage investment 
in private business in Mexico in order to increase eco- 
nomic growth and employment. Increased oil produc- 
tion at the start of his term helped improve Mexico's 
economy. But mismanagement of oil revenues, exces- 
sive borrowing, and corruption in government led to se- 
vere economic problems. 
_ López Portillo was born 
in Mexico City. He received 
alaw degree from the Na- 
tional Autonomous Univer- 
sity of Mexico in 1946. He 
taught college courses in 
law, political science, and 
Public administration from 
1947 to 1958. In 1959, he 
came an adviser in the 
9overnment's Ministry of 
National Patrimony. 

During the 1960's, Lopez 
Portillo held increasingly 
portant positions in the 
Mexican government. In 1970, he was named undersec- 
etary of national patrimony. In 1973, López Portillo be- 
Came secretary of finance and public credit. 


José Lopez Portillo 
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Loquats are small egg-shaped fruits with a slightly tart flavour. 
The fruits grow in clusters on the loquat tree, a small evergreen. 


Loquat is an orange or yellow fruit that has the shape 
and size of an egg. It is a type of fleshy fruit called a 
pome and contains many seeds inside a papery core. 
The loquat tree is an evergreen that grows from 5.5 to 
7.5 metres high. It is grown extensively in Japan. Today, 
it is also grown commercially in the United States. The 
loquat is also grown as a garden fruit tree in Australia, 
the Mediterranean region, along the Mexican Gulf 
Coast, and in South America. 

Loquat fruit is soft and bruises easily when mature. 
Loquats have a mildly tart flavour. They are eaten fresh, 
cooked, and as a jelly. 

Scientific classification. The loquat tree is in the rose fam- 
ily, Rosaceae. It is Eriobotrya japonica. 

Loran stands for /ong range navigation. It is a system of 
radio navigation that helps ships and aircraft find their 
positions. Two or more stations, known as the master 
and the s/ave stations, continually send out radio signals. 
The ship or aircraft receives these signals with special 
equipment. The equipment measures the time interval 
between the pulses it receives from the stations. The dif- 
ference in time between receiving the signals from one 
pair of stations places the ship or aircraft at some point 
on a /oran line of position on a chart. The chart is 
marked to show the position of the ship or aircraft ac- 
cording to the difference in time between the signals 
from the two stations. 

In most cases, a single master station is paired with 
each of two slave stations. This arrangement allows the 
navigator to intersect (cross) two loran lines of position 
to fix a ship or aircraft's position and so greatly improve 
the accuracy of the system. 

Navigators use a system known as loran-C. Loran-C 
can transmit its signal more than 1,600 kilometres dur- 
ing the day. Under certain conditions, it has a range of 
more than 4,800 kilometres at night, when low- 
frequency radio waves travel farther. A position can be 
located within approximately 0.5 kilometre. 

See also Navigation (Loran); Shoran. 

Lorca, Federico Garcia. See Garcia Lorca, 
Federico. 
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Lord is a title added to a person's name or to his office 
in Great Britain. Great Britain's House of Lords includes 
the peers, called /ords temporal, and dignitaries of the 
Church of England, called fords spiritual. The word lord 
is often used as a less formal title for a marquess, earl, 
or viscount, and always for a baron, The younger sons of 
dukes and marquesses have the title added to their 
names. The word /ord is also used with the names of 
bishops (the lord bishop of London) and government of- 
fices (lord lieutenant of Ireland). 

Lord, Simeon (1770-1840), was an Australian pioneer 
merchant who became one of the wealthiest people in 
New South Wales during the early years of its settle- 
ment. Lord was the first person to weave cloth from 
Australian wool. In his mills at Botany Bay, Lord manu- 
factured coarse cloth, blankets, stockings, and hats from 
locally produced wool. 

Lord was bor in Rochdale, England. He was trans- 
ported to Australia in 1791 
for theft, and served seven 
years as a convict. 

In 1800, Lord bought a 
trading ship. He also prac- 
tised as a public auctioneer 
and estate agent. He soon 
became one of the colony's 
leading businessmen. He 
supplied the government 
with local and imported ar- 
ticles, and traded with 
such cargoes as coal, 
cedar, sandalwood, and 
sealskins, using his own 
ships. In 1803, he took ad- 
vantage of the short-lived peace between Britain and 
France to import rum from Mauritius, a French colony. 
in 1810, he was appointed a magistrate, But Commis- 
sioner john Thomas Bigge claimed that Lord was unsuit- 
able and, in 1820, forced Lord to resign (see Bigge, John 
Thomas). 

Lord chambertain is the most important officer in 
the British royal household. He is appointed by the mon- 
arch on the advice of the prime minister, His duties in- 
clude appointing doctors, surgeons, and senior servants 
to the royal household. He also helps to organize coro- 
nations and the christenings, marriages, and funerals of 
members of the royal family, For many years, the lord 
chamberlain issued licences for all new plays to be 
shown to the British public. He could censor any pas- 
sages he found objectionable, and could even ban 

plays. His licensing and censorship powers were abol- 
ished in 1968. 

Lord chancellor is the head of the judiciary in Britain. 
He is a member of the Cabinet and of the Privy Council 
by virtue of his office. Because of his judicial functions, 
he is usually a barrister, and by custom is a peer (see 
Peer of the realm), The lord chancellor has various judi- 
cial duties and is a legal adviser to the monarch. He sits 
as a lord of appeal in the House of Lords. He recom- 
mends people for appointment as judges in the High 
Court and elsewhere. He is appointed by the monarch 
on the advice of the prime minister and goes out of of- 
fice when his party loses power. 

The lord chancellor sits on the woolsack in the House 


a 


Simeon Lord 


of Lords and acts as chairman (see Woolsack). He may 
take part in debates and speak for the government. The 
lord chancellor is also keeper of the Great Seal, His offi 
cial title is Lord High Chancellor of Great Britain (see 
Great Seal). 

Lord chief justice is the highest judicial officer after 
the lord chancellor in England, Wales, and Northern Ire- 
land. The lord chief justice presides over the Queen's 
Bench Division of the High Court of Justice. The mon- 
arch appoints the lord chief justice on the advice of the 
prime minister. William the Conqueror appointed a jus- 
ticiar to preside in the King’s Court and to have overall 
control of the other courts. The office of justiciar disap- 
peared in the late 1200s. But, in the late 1500, the sen- 
ior judge of the King’s Bench began to use the title Lord 
Chief Justice. 

Lord Howe Island (pop. 320) is a volcanic island off 
the eastern coast of Australia, almost 650 kilometres 
northeast of Sydney. It is a dependency of New South 
Wales. Its area is 1,303 hectares. 

Lieutenant Henry Lidgbird Ball, commander of the 
Supply, visited Lord Howe Island in 1788 on his way to 
Norfolk Island from Port Jackson. He named it in honour 
of Lord Howe, a British admiral. The first Europeans and 
Maoris landed there in 1834, 

Lord lieutenant is the principal officer of a county in 
Great Britain. The prime minister appoints him to act as 
the monarch’s representative. The lord lieutenant is also 
responsible for recommending to the lord chancellor 
people to sit as justices of the peace on the county 
bench of magistrates. He can appoint deputy lieuten: 
ants, who must have served for 10 years in the armed 
services, or have given outstanding service to their 
county. The post of lord lieutenant was created by Henry 
VIII. A lord lieutenant was then responsible for his coum 
tys military manpower. He commanded the militia, yeo 
manry, and volunteers, and appointed their officers. 


Lord Howe Island, off the east coast of Australia, is only 
kilometres long and 1.6 kilometres wide. An air service © 
tourists from Sydney to the island. 


Lord mayor is the honorary title given the chairman 
of certain borough councils in Great Britain. Local gov- 
ernment districts that have received their borough sta- 
tus by royal charter have lord mayors. The monarch may 
also designate these districts as cities, For this reason, 
some cities and boroughs in Britain have elected lord 
mayors, 

The work of the lord mayor does not differ from that 
of an ordinary mayor. Both serve as presiding officers of 
their councils, supervising council meetings and keep- 
ing order. But both mayors and lord mayors have many 
ceremonial duties and take part in civic functions, from 
entertaining foreign dignitaries to opening church fétes, 
For many of these civic duties, the mayor or lord mayor 
wears special robes and a chain of office. 

London's lord mayor, one of the best-known officials 
in Britain, is chairman of the Corporation of the City of 
London. Each November, after being elected, the new 
lord mayor takes part in the Lord Mayor's Show, a col- 
ourful procession through London's streets. In this 
show, the lord mayor is presented for the approval of 
the sovereign and the people of London and travels in 
State to the Royal Courts of Justice to make a declaration 
of office before the lord chief Justice and other judges 
fepresenting the monarch. This ceremony, which dates 
from 1215, used to take place on the River Thames. At 
the Banqueting Hall, the lord mayor gives a banquet at- 
tended by the City of London's businesspeople, One of 
London's most famous lord mayors was Dick Whitting- 
ton (see Whittington, Dick). 

Lord Protector. See Cromwell, Oliver. 

Lords, House of. See House of Lords. 

Lord's Prayer is the most widely said Christian 
Prayer. By tradition, it is one of the three basic state- 
ments of Christian faith. The other two are the Apostles 
Creed and the Ten Commandments. For over 1,000 
Years, people who have been raised as Christians or 
have become Christians have memorized the Lord's 
Prayer, 

The Lord's Prayer is also called the pater noster, two 
“sa words meaning Our Father, the first two words of 
T £ prayer. The prayer appears in two forms in the New 

êstament—in Matthew 6: 9-13 and in Luke 11: 2-4. Prot- 
raap and Roman Catholics now both use the longer 
‘orm from Matthew. 
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The Lord Mayor's Show, a 
colourful procession through 
the City of London, features 
the lord mayor in a coach, /eft 
The show takes place oach 
November. 


The Lord's Prayer praises God, asks for food and for- 
giveness, and pleads for protection against evil. Both 
Gospels tell that Jesus taught the prayer to His followers 
as the best way to pray to God. Many scholars believe 
the prayer expresses the religion that Jesus taught His 
followers and wanted them to practise. 

In the King James, or Authorized, version of the 
prayer, the line “Forgive us our debts" is in Matthew, 
and “Forgive us our sins” is in Luke. A third version of 
the prayer uses “Forgive us our trespasses.” The words 
debts, sins, and trespasses all are translations from the 
same word used In the original Greek version. The 
Greek word means fo miss the mark. 

All Christian denominations say the Lord's Prayer, 
both in public worship and in private prayers. The 
prayer is also said by nonreligious groups, including 
athletic teams before or after games and organizations 
at meetings. Many composers have set the prayer to 
music. 
Lord's Supper. See Communion. 
Lorelel is a high cliff that towers about 130 metres 
above the Rhine River between Mainz and Koblenz in 
Germany. At that point, the river is swift and dangerous. 
Legend says the echo heard at the Lorelei is the voice of 
a beautiful but wicked siren, or river nymph, luring 
boatmen to destruction. The siren is also called Lorelei. 
The German writer Clemens Brentano may have in- 
vented the myth in 1802. 

See also Rhine River. 

Hendrik Antoon (1853-1928), was a Dutch 

physicist. He became famous for his electron theory of 
matter, and shared the 1902 Nobel Prize for physics with 
Dutch physicist Pieter Zeeman for discovering the ef 
fects of magnetism on light (Zeeman effect) 

Lorentz assumed that matter consists of electrically 
charged particles. His electron theory showed that mov 
ing bodies would appear to be shortened in the direc- 
tion of motion. This was because forces between 
charged particles could be affected by motion, making 
the length of the bodies appear different when meas 
ured at rest. The change in length is too small to notice 
except in precise experiments that are carried on at high 
speeds. 

The equations that show how bodies are deformed 
by motion are called the Lorentz transformations. Lo 
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rentz’ theory predicted effects similar to those predicted 
by Einstein's theory of relativity (see Relativity [picture)). 
Lorentz was born at Arnhem, the Netherlands, and grad- 
uated from Leiden University. 

Lorenz, Konrad Zacharias (1903-1989), an Austrian 
naturalist, was one of the founders of ethology, the 
study of animal behaviour, Lorenz and two other 
ethologists—Karl von Frisch of Austria and Nikolaas Tin- 
bergen, born in the Netherlands—received the 1973 
Nobel Prize for physiology or medicine for their work 
on animal behaviour. 

Unlike psychologists, who had studied animal behav- 
iour in laboratories, Lorenz studied animals in their nat- 
ural environments. He also reared wild creatures in his 
home. He observed that instinct plays a major role in an- 
imal behaviour—a view that conflicted with the ideas of 
many psychologists. He described the instinctive proc- 
ess of imprinting, by which, for example, an animal may 
learn to identify its owner as its parent (see Instinct 
{Imprinting)). 

Lorenz was born in Vienna. He earned an M.D. degree 
in 1928 and a Ph.D. degree in 1933, both at the University 
of Vienna. In 1954, he became codirector of the Max 
Planck Institute for Physiology of Behaviour in Germany. 

Lorenz wrote several books. King Solomon's Ring 
(1952) describes his experiences with animals. In On Ag- 
gression (1966), he compares aggressive behaviour 

among animals to the actions of human beings. 

See also Ethology. 

Lorenzini, Carlo. See Collodi, Carlo. 

Lorenzo the Magnificent. See Medici. 

Loris is a slow-moving animal that lives in trees. Lorises 
are primates, members of the order of animals that in- 
cludes monkeys, apes, and human beings. The s/ender 
Joris lives in India and Sri Lanka. The larger slow Joris is 
found from India to Indonesia. 

Most lorises are grey or brown and grow 20 to 25 
centimetres long. Their three-cornered faces and large 
eyes give them a weird appearance that helps to 
frighten away predators. The slender loris has no tail. 
The slow loris has a short, stumpy tail, hidden by fur. 

The loris lives alone most of the time. The animal 
sleeps in the daytime with its feet clasped around the 
limb of a tree, and its body rolled into a ball with the 
head tucked between the thighs. During the night, the 
loris prowls around in search of food. The loris lives on 
fruit, insects, young birds, and bird's eggs. 

Scientific classification. Lorises belong to the loris family, 
Lorisidae. The slender loris is Loris tardigradus. The slow loris is 
Nycticebus coucang. 

Lorne, Marquess of (1845-1914), served as governor 
general of Canada from 1878 to 1883. In 1880, he helped 
establish an office in London called the office of high 
commissioner of Canada to improve communications 
between the Canadian and British governments. In 1882, 
he founded the Royal Society of Canada, which pro- 
motes the arts and sciences. Lorne also helped found 
the Royal Canadian Academy of Arts and the National 
Gallery of Canada. 

Lorne was born in London. His name was John Doug- 
las Sutherland Campbell. In 1871, he married Princess 

Louise Caroline Alberta, a daughter of Queen Victoria. 

Lorne was elected to the British Parliament in 1868. 
He served in the House of Commons as a member of the 


Liberal Party until 1878. He also served in the House of 
Commons as a Unionist from 1895 to 1900. Lorne be- 
came the ninth Duke of Argyll in 1900. 

Lorrain, Claude. See Claude. 

Lorraine. See Alsace-Lorraine. 

Lorry. See Truck. 

Lory. See Parrot (Kinds). 

Los Alamos National Laboratory, in Los Alamos, 
New Mexico, is one of the world’s leading research in- 
stitutions. It is primarily involved in the application of 
science and technology to problems of United States 
national security. Activities at the laboratory include the 
development of nuclear warheads, the production and 
testing of nuclear materials, and the creation of designs 
for new weapons. The laboratory is also responsible for 
developing technology for use in verifying that other na- 
tions fulfill their arms control commitments. Other re- 
search at the laboratory focuses on such areas as nu- 
clear physics, the U.S. energy supply, and the disposal 
of nuclear waste. 

The University of California operates Los Alamos Na- 
tional Laboratory for the United States Department of 
Energy. The Los Alamos National Laboratory was estab- 
lished in 1943 as part of the World War II Manhattan 
Project to build the first nuclear weapons (see Manhat- 
tan Project). 

Today, more than 3,500 scientists, engineers, and 
other professionals work at the laboratory. It contains 
some of the largest and fastest computers in the world. 
Its Clinton P. Anderson Meson Physics Facility (LAMPF) 
houses a proton linear accelerator that is 0.8 kilometre 
long. Many scientists consider LAMPF to be the most 
sophisticated nuclear science facility in the world. 
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The slow loris, above, is found from India to Indone: 
live in trees and are active at night. These small anima 
hands and feet to grasp branches while climbing. 


Los Angeles city centre is ringed by high-speed roads. The people of Los Angeles depend heav- 
ily on their cars to travel about their sprawling city. Los Angeles is the chief business, financial, and 
trade centre of the Western United States. 


Los Angeles 


Los Angeles is a huge city in southern California, in 
the United States. The 1982 U.S. Bureau of the Census 
estimates reported that Los Angeles had passed Chi- 
cago in population and had become the nation’s second 
largest city, after New York City. Few cities in the United 
States have grown as rapidly as Los Angeles. In 1850, 
when Los Angeles became a city, it had only 1,610 peo- 
ple. In 1940, with a population of about 14 million, it 
was the nation’s fifth largest city. Today, Los Angeles has 
about 34 million people. 

Los Angeles is the seat of Los Angeles County, the na- 
tion's largest county in population. The county has about 
9 million people and includes 80 other cities besides 
Los Angeles. Los Angeles County makes up the city's 
Metropolitan area. Los Angeles and other communities 
in the area run together and look much alike, making it 
difficult to tell where one community ends and another 
begins. For this reason, the area has been described as 
a hundred suburbs in search of a city.” 

More than half the people of Los Angeles County 
moved there from other parts of the United States or 
from other countries. Many immigrants moved to Los 
Angeles seeking good jobs or to escape from political 
Conflicts in their countries. Some people were attracted 
by the city’s scenic location, pleasant climate, and out- 
door way of life. 

Golden beaches line the Pacific Ocean to the west 
and south of Los Angeles, and tall, snow-capped moun- 
tains rise to the northeast of the city. The ocean and the 
Mountains help give Los Angeles a mild climate 
throughout the year. The climate is mostly warm, there- 
ore it is possible for people to take part in most out- 
door sports throughout the year. Most of the homes in 
Los Angeles have gardens with patios, and many also 

ave swimming pools. 

Each year, millions of tourists visit the Los Angeles 
area. They come to enjoy the area's beaches, ski resorts, 


and other recreational facilities, as well as its many cul- 
tural and entertainment attractions. 

Los Angeles is the industrial, financial, and trade cen- 
tre of the Western United States. It is also the largest 
manufacturing centre in the country. It leads the nation 
in the production of aircraft and equipment for space 
exploration. The city’s film and television industry is 
world famous, Banks and other financial institutions in 
Los Angeles rank among the largest in the country and 
have helped finance the area's rapid growth. The Port of 
Los Angeles is one of the busiest ports on the West 
Coast. Each year, thousands of cargo ships, fishing 
boats, and pleasure craft dock at this port. 

But with all its glories, Los Angeles has serious prob- 
lems. Many of them result from the rapid increase in 
population, The city has little open land left, and 
housing—especially low-cost housing—is in short sup- 
ply. The people depend mainly on cars for transporta- 
tion, and they own more than 5 million cars. The main 
road system is often jammed, and exhaust fumes—as 
well as smoke from factories—have created a grave air 
pollution problem. To help reduce air pollution, Los An- 
geles has improved its bus system and experimentally 
introduced methanol-powered buses. To ease traffic 
congestion, construction of an underground railway 
system was begun in the mid-1980's. 


Facts in brief about Los Angeles 


Population: City—3,485,398. Metropolitan area—8,863,164, 

Area: City—1,207 km?. Metropolitan area—10,653 km’, 

Altitude: 84 m above sea level. 

Climate: Average temperature—January, 13 °C; July, 23 °C. Aver- 
age annual precipitation (rainfall, melted snow, and other 
forms of moisture)—38 cm. 

Government: Mayor-council. Terms—4 years for the mayor and 
the 15 council members. 

Founded: 1781. Incorporated as a city in 1850. 


Los Angeles The City of Angels: A sprawling complex of commerce 


and recreation. 


Lies in southern California 

on Pacific Ocean. Second 

largest U.S. city (pop. 
3,485,398). Known for pleas- 
ant climate, outdoor way of 
life, and scenic views among 
beaches and mountains. 
Business, financial, and trade 
centre of Western United 
States. Known throughout 
world for film and television 
industry. Outstanding recre- 
ational facilities and cultural 
attractions. 
Los Angeles has history of an- 
nexing nearby cities and 
towns. Today, one of nation’s 
largest cities in area (1,207 
km3. To serve people's need 
to travel by car, elaborate ex- 
pressways were built. They 
are often jammed, and ex- 
haust fumes from cars have 
created serious air pollution 
problem, 


City Hall, right, one of the city’s best- 
known landmarks, stands in the heart 
of central Los Angeles. The structure 
has 30 floors, including the ground 
floor, and is part of a group of gov- 
ernment buildings that comprise the ~ 
Civic Center. 


¥ 
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The Griffith Observatory, 
below, is a major attraction of 
Griffith Park. The park covers 
more than 1,600 hectares, 


1500's 

Shoshonean Indians lived in a 
village called Yang-na near what 
is now central Los Angeles. 


1542 

Juan Rodríguez Cabrillo, a Por- 
tuguese explorer working for 
Spain, encountered Shoshonean 
Indians. 


1769 

Spanish explorers visited the 
area. As a result, Spain began to 
colonize area. 


1771 
Franciscan priests built Mission 
San Gabriel Arcángel. 


The Hollywood Bowl, 
left, a huge open-air thea- 
tre, is notable for its sym- 
phony concerts, Easter 
services, and other public 
events that take place 
there. Lloyd Wright, son 
of the architect Frank 
Lloyd Wright, designed 
the band shell. It was 
completed in 1929. 


1781 
Settlers from Mexico founded 
Pueblo of Los Angeles. 


1821 

Mexico won independence 
from Spain, took control of Los 
Angeles. 


Many important communities in and around 
Los Angeles. Expensive homes of film and 

television stars, glitzy shops of Rodeo Drive 
lie in Beverly Hills. Burbank is home to Walt 
Disney and Warner Brothers studios. 


famous film district. 


* The J. Paul Getty Museum, above, 
houses the magnificent art collection 
of the United States billionaire J, Paul 
Getty (1892-1976). The building itself 
was modelled after an Ancient 
Roman villa. 


The Old Plaza, be/ow, is a charming 
public square in £/ Pueblo de Los An- 
geles Historic Park. Pioneers from 
Mexico founded Los Angeles there in 
1781. The Pueblo resembles a village 
of old Mexico. 


Disneyland, right, is 
a world famous theme 
park near Los Angeles. 
The film producer 
Walt Disney (1901- 
1966), creator of such 
celebrated cartoon 
characters as Mickey 
Mouse and Donald 
Duck, opened the 
park in 1955. Most of 


the attractions atthe < 
park are based on Dis- = 
ney characters. 
1841 flocked to area from East and Hispanics rioted in East Los An- 
First American settlers arrived Midwest. geles in 1970 and 1971. 
in the area. 
1914 1971 


1850 First section of breakwater at 


An earthquake centred north of 


Los Angeles was incorpor- San Pedro was completed. City city caused 65 deaths. 
ated as an American city. developed into a major seaport. 
1885 1965 1984 


Santa Fe Railroad linked Los An- 
geles with Midwest. People 


Blacks in the Watts district of 
south-central part of city rioted. 


The Summer Olympic Games 
were held in Los Angeles. 
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Hollywood Hills is a residential section of Hollywood, one of 
Los Angeles’ most glamorous districts. Homes in Hollywood 
Hills extend far up the slopes of the Santa Monica Mountains, 


City 


Los Angeles lies on the Pacific coast in southern Cali- 
fornia. It is about 563 kilometres southeast of San Fran- 
cisco and about 209 kilometres northwest of San Diego 
and the Mexican border, Los Angeles covers 1,204 
square kilometres, making it one of the nation’s largest 
cities in area, It stretches about 80 kilometres from the 
San Fernando Valley in the north to Los Angeles Harbor 
at San Pedro Bay in the south. From east to west, the city 
extends about 48 kilometres— from the San Gabriel 
Mountains to the Pacific Ocean. 

In the past, Los Angeles added to its area by annexing 
such nearby cities and towns as Hollywood, San Pedro, 
Van Nuys, and Westwood. These places are now dis- 
tricts of Los Angeles. Eighty independent communities 
lie outside the city in Los Angeles County. These cities 
include Burbank, Long Beach, Pasadena, and Santa 
Monica. Beverly Hills and San Fernando are independ- 
ent communities surrounded by Los Angeles. 

Metropolitan area. The Los Angeles metropolitan 
area, as defined by the federal government, covers all of 
Los Angeles County. The area is officially known as the 

Los Angeles-Long Beach Metropolitan Statistical Area. It 
has about 9 million people and ranks as the nation’s sec- 
ond largest metropolitan area, behind only the New 
York City metropolitan area. 


An area commonly called Greater Los Angeles is even 
larger than the official metropolitan area. Greater Los 
Angeles takes in part of San Bernardino County, east of 
Los Angeles, and part of Orange County, which lies 
southeast. Many of the people who live in these coun- 
ties work in Los Angeles. More than 10 million people 
live in Greater Los Angeles. Only seven states—includ- 
ing California—have larger populations. 

The communities in the Los Angeles metropolitan 
area blend together so that, in many cases, it is difficult 
to tell one from another. As a result, the entire metro- 
politan area is often referred to as simply Los Angeles, 
Many of the famous features and tourist attractions that 
people from other parts of the country think are in Los 
Angeles are actually outside the city. 

The most important suburban communities north and 
east of Los Angeles include Burbank, Glendale, and Pas- 
adena. The Walt Disney and Warner Brothers studios 
are in Burbank, and the National Broadcasting Company 
(NBC) has its West Coast headquarters in the city. Glen- 
dale includes famous Forest Lawn Memorial Park, an 
elaborately landscaped cemetery filled with statues and 
other works of art. Pasadena is known for its Tourna- 
ment of Roses, held each New Year's Day. The tourna- 
ment consists of a parade of flower-covered floats, fol- 
lowed by a game of American football in the Rose Bowl 
stadium. Each year, the champions of the Big Ten and 
the Pacific Ten, two of the nation’s top college confer- 
ences, compete in the Rose Bowl game. 7 

Beverly Hills, which lies west of the Hollywood dis- 
trict, is almost completely surrounded by Los Angeles. It 
is a fashionable community of expensive homes, many 
of which belong to film and television stars. Santa Mon- 
ica, an attractive residential and resort city, lies south- 
west of Beverly Hills along the Pacific Ocean. It is the 
site of McDonnell Douglas Corporation, one of the na- 
tion's largest aircraft manufacturers, Culver City has the 
Metro-Goldwyn-Mayer film studios. i 

The residential towns of Gardena and Torrance lie 
west of the strip of Los Angeles that connects the Port of 
Los Angeles with South-Central Los Angeles. The Palos 
Verdes Peninsula juts into the Pacific Ocean south of 
Torrance. 


CALIFORNIA N 
Bakersfield 


150 Miles 
(241 Kilomewes) 
from Los Angeles 


300 Mies 
(683 Kilometr 
from Los Angeles 


Los Angeles lies in southern California between San eae 
and the Mexican border. A number of well-known North 
can cities lie within 500 kilometres of Los Angeles. 


People 


Through the years, large numbers of people from 
other parts of the United States and the world have set- 
tled in Los Angeles. People of Latin-American, black, or 
Asian ancestry make up about two-thirds of the city's 
population. Most of the rest of the people are of Euro- 
pean ancestry. They include people of English, German, 
Irish, Italian, and Russian descent. Roman Catholics 
make up the city’s largest religious group. Other large 
religious groups include Christian Scientists, Episcopa- 
lians, Jews, Lutherans, and Methodists. 

Ethnic groups. Hispanics account for about 40 per 
cent of Los Angeles’ population. People of Mexican an- 
cestry make up the largest Hispanic group by far. Los 
Angeles has about 800,000 Mexican Americans, more 
than any other U.S. city. Most of them were born in the 
United States. But many others moved to the city from 
Mexico in search of higher-paying jobs and a better life. 
The city’s Hispanic population also includes people 
from—and descendants of people from—Cuba, Puerto 
Rico, and the countries of Central America. Most of the 
city’s Mexican Americans and other Hispanics live in the 
overcrowded, run-down barrio of East Los Angeles. But 
there are also barrios in the San Fernando Valley and 
other sections of the city. Discrimination, a lack of edu- 
cation, and the inability to speak English prevent many 
Hispanics from finding well-paying jobs and leaving the 
barrios. 

Blacks make up about 14 per cent of the population of 
Los Angeles. The city has about 500,000 blacks. Most of 
them live in South-Central Los Angeles. Many have been 
prevented from leaving this area by poverty, a lack of 
education, and discrimination in jobs and housing. But 
many other blacks live in integrated parts of the city and 
its suburbs. In fact, more blacks live in suburban areas 
of Los Angeles than in those of any other U.S. city. 

People of Asian ancestry make up 10 per cent of the 
city's population, or about 340,000 people. The largest 
Asian groups, in order of size, are Filipinos, Japanese, 
Chinese, and Koreans. Asians live in various parts of the 
city, and they have better opportunities for higher edu- 
cation and good jobs than Hispanics and blacks do. But 
the Asian population once had much the same prob- 
lems of poverty and discrimination that Hispanics and 
blacks now face. 

Housing. Before the 1960's, most of the housing in 
Los Angeles consisted of single-family bungalows, cot- 
tages, and ranch-style homes. Land in the area had been 
plentiful and inexpensive. Developers could buy large 
sections of land, build hundreds of houses at one time, 
and sell the homes at low prices. The construction of 
single-family housing developments reached its peak 
during the 1940's and 1950s. In such areas as the San 
Fernando Valley, many thousands of homes were built 
on land that was once covered by orange groves and 
farms. 

By the 1960's, Los Angeles had little vacant land left— 
and that land was expensive. In addition, the cost of la- 
bour and materials had increased greatly. As a result, 
the majority of new single-family homes were more ex- 
Pensive than most families could afford. Builders then 
began to construct more apartment houses. 

In 1962, for the first time in the city's history, more 
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The San Fernando Valley has over a third of Los Angeles’ resi- 
dents. Most of them live in single-family homes with a barbecue 
inthe back garden. Many homes also have a swimming pool. 


apartments were built than single-family houses. Since 
1962, builders have continued to construct more apart- 
ment buildings than houses. 

Social problems. The chief social problems in Los 
Angeles, as in most other large U.S. cities, include pov- 
erty, and racial and ethnic conflicts. Los Angeles has one 
of the highest standards of living of any city in the na- 
tion. Yet many thousands of Los Angeles’ residents do 
not share in the city’s wealth. Most of these people are 
blacks who live in the ghettos of South-Central Los An- 
geles and Mexican Americans and other Hispanic Amer- 
icans who live in the barrios of East Los Angeles and 
other parts of the city. 

The people of the ghettos and barrios have similar 
problems. They live in run-down, overcrowded homes 
and have little education. Many have difficulty finding 
work, and others have low-paying jobs. Many students 
quit school, and crime is widespread. Many people in 
the barrios speak only Spanish. This limits their opportu- 
nities for jobs and education. 

Conditions in the ghettos and barrios of Los Angeles 
have led to serious riots. In 1965, blacks in the Watts dis- 
trict of South-Central Los Angeles rioted for five days. 
The rioting resulted in 34 deaths and about 40 million 
US. dollars in property damage. In 1970 and 1971, riots 
by Hispanics in East Los Angeles caused 4 deaths and 
more than 1 million U.S. dollars in damage. Rioting in 
1991 brought about 58 deaths. National Guardsmen 
were called in to restore order. 

The local, state, and federal governments have taken 
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action to help blacks and Hispanics in Los Angeles. Job- 
training courses have been set up to teach unskilled 
workers. Spanish-speaking teachers have been assigned 
to barrio schools, and black and Hispanic studies have 
been introduced in ghetto and barrio schools. Legal aid 
programmes have been set up to help minority group 
members who feel they have been discriminated against 
in seeking a job or a place to live. But progress has been 
slow, partly because poor, unskilled people have contin- 
ued to pour into the already overcrowded ghettos and 
barrios. 


Economy 


Los Angeles ranks as the most important centre of in- 
dustry, trade, and finance in the Western United States. 
The city's economy, like its population, has grown rap- 
idly since World War II. Since the end of the war in 
1945, the number of jobs in the Los Angeles area has in- 
creased greatly. During this period, a large number of 
new industries, financial institutions, and trading facili- 
ties moved into the Los Angeles area and existing ones 
expanded. 

Industry. Los Angeles is the largest manufacturing 
centre in the United States. The city’s largest industry is 
the aerospace industry. This industry involves the manu- 
facture of aircraft, spacecraft, and related parts and 
equipment. The Los Angeles area has almost 18,000 fac- 
tories, and about 2,000 of them are engaged in aero- 
space production. The giant aerospace industry has at- 
tracted more engineers, mathematicians, scientists, and 
skilled technicians to Los Angeles than to any other city 
in the United States. 

Los Angeles—especially the Hollywood district—has 
long been known as the film capital of the world. Film- 
making reached its peak in the Los Angeles area during 
the mid-1940s. By the late 1940s, television had begun 
to attract more and more cinema goers. The studios re- 
duced the number of films they made and dismissed 


Farmers Market is located near Hollywood. More than 100 
shops and stalls sell a wide variety of goods from alfalfa juice to 
Hawaiian sportswear. 


many of their employees. In time, the studios became in- 
creasingly involved in making films for television. 

Los Angeles has rich deposits of petroleum, which is 
pumped from wells scattered throughout the area. fhe 
city's petroleum industry dates back to the late 1800s, 
when the first wells were drilled. In addition to produc- 
ing petroleum, the city ranks as one of the nation’s top 
oil-refining centres. It is also a major manufacturer of 
oil-field equipment. 

Other important industries in Los Angeles produce a 
wide range of products. The city is a leading producer 
of cars, clothing, computers, furniture, rubber, and 
tyres. Other manufactured products include chemicals, 
electric equipment, glassware and pottery, iron and 
steel, toys, and caravans. The construction industry and 
printing and publishing are also important. The Los An- 
geles area is also a major centre of the music-recording 
industry and has more than 50 record companies. 

The Port of Los Angeles is one of the nation’s chief 
fishing ports and one of the largest fish-canning centres 
in the world. Every day, hundreds of fishing boats bring 
in huge catches of halibut, sea bass, tuna, and other 
fishes. 

Trade. The Port of Los Angeles handles more ships 
than any other United States port on the Pacific Coast. 
The cargo it handles includes foreign imports and ex- 
ports, as well as goods going to or coming from other 
U.S. ports, Most of the trade between the United States 
and Japan flows through the Port of Los Angeles. The 
port also handles much of the nation’s trade with Aus- 
tralia, Canada, Mexico, South America, and Southeast 
Asia. Large amounts of domestic and international cargo 
are also handled daily at Los Angeles International Air- 
port. 

Tourism. Millions of tourists come to southern Cali- 
fornia every year. Most of them visit the Los Angeles 
area and contribute millions of dollars to the city’s in- 
come. The tourist industry supports hotels, motels, and 
restaurants, as well as cultural and recreational facilities 
in the area. 

Transportation. Los Angeles residents depend 
mainly on cars for transportation. The city has one of the 
world's most extensive freeway systems. This 1,050- 
kilometre network of high-speed motorways runs 
through Los Angeles, Orange, and Ventura counties. 
The system consists of a series of overpasses, under- 
passes, and interchanges. During morning and evening 
rush hours, slow-moving traffic jams the major high- 
ways of the system. 


Cultural life and recreation 


Los Angeles has long been known for its outdoor way 
of life. The city’s climate and its location along the ocean 
and near snow-covered mountains enable the people to 
enjoy most outdoor sports all the year round. But over 
the years, the people of Los Angeles have also become 
increasingly interested in cultural matters. As a result, 
Los Angeles today ranks not only as one of the nations 
top recreational centres, but also as one of the leading 
U.S. cultural centres. 

The arts. Los Angeles has two famous open-air thea- 
tres. The Hollywood Bowl, which seats more than 20, 
people, is known for its summer concerts and Easter 
sunrise services. The Greek Theatre, in Griffith Park 


northeast of Hollywood, presents musical and dramatic 
programmes. Thousands of actors, artists, musicians, 
and writers live in Los Angeles. Many of them have been 
attracted by the area's film and television studios and re- 
cording companies. 

Recreation. Los Angeles location and climate make 
it possible to go surfing or swimming in the ocean in 
the morning and skiing at a mountain resort that after- 
noon. The Los Angeles area has about 121 kilometres of 
beaches along the Pacific, and many ski facilities are lo- 
cated in the Angeles National Forest, northeast of the 
city, Golf and boating are also popular all year. 


History 


American Indians were the first people to live in what 
is now the Los Angeles area. During the 1500, a branch 
of the Shoshone tribe lived in a village called Yang-na, 
near what is now the city centre. In 1769, Gaspar de 
Portola, a Spanish Army captain, and Juan Crespi, a Fran- 
ciscan priest, led an expedition from San Diego north to 
Monterey Bay. After they reached Yang-na, Crespi wrote 
that the area had all the features necessary for a large 
settlement. Crespi and Portola named the area Nuestra 
Señora la Reina de Los Angeles de Porciúncula, mean- 
ing Our Lady the Queen of the Angels of Porciúncula. 
Porciúncula was a chapel in Italy associated with Saint 
Francis of Assisi, founder of the Franciscan order of the 
Roman Catholic Church. 

Settlement. Soon after the Portola party left the site 
of Los Angeles, Spain began to colonize the area. In 
1771, Franciscan priests built Mission San Gabriel 
Arcángel, just east of the future city of Los Angeles. The 
mission was one of 21 that the Franciscans built along 
the California coast. The missions became important ag- 
ricultural, cultural, and religious centres. 

In February 1781, a group of pioneers gathered at 
Guaymas, Mexico, to begin the long journey to Los An- 
geles. They arrived on Sept. 4, 1781, and officially 
founded the Pueblo of Los Angeles. 

Mexican rule. Los Angeles grew quickly, and by 1800 
it had 315 residents. The town began as a farming com- 
munity, but it soon became a cattle-raising centre. In 
1821, Mexico gained its independence from Spain and 
took control of Los Angeles and the rest of California. 

_ War broke out between Mexico and the United States 
in May 1846. Mexico lost the war. The Treaty of Guada- 
lupe Hidalgo, 1848, gave the entire California region to 
the United States. 

Development and growth. On April 4, 1850, Los An- 
geles was incorporated as a city. Five months later, Cali- 
fornia became a state of the United States. Los Angeles 
had a population of 1,610 in 1850. With the coming of 
the railways in 1876, Los Angeles’ population soared. 

By the 1920s, tourism had become a big business in 
Los Angeles. The area's new film industry was booming. 
The oil industry, which had begun in the 1890's, was 
spurred by the discovery of rich new fields. Also during 
the 1920s, new aircraft plants opened, and factories 
began to manufacture furniture, pottery, tyres, and other 
Products. 

Recent developments. Los Angeles today is a huge, 
thriving urban centre. But like other cities, it suffers peri- 
odic economic slumps. One of the worst of these 
slumps began in the early 1990s. Unemployment is high 


/ City Hall stands in the heart of the city centre. 
The 26-storey landmark is one of a group of city, county, state, 
and federal buildings that make up the Civic Center. 
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among blacks and Hispanics, and the city has been trou- 
bled by ethnic conflicts. 

Air pollution has been a serious problem in Los An- 
geles since the 1950's. On calm days, smoke from facto- 
ries and exhaust fumes from cars collect near the 
ground and form a thick yellow haze called smog. 

Los Angeles receives little rain. The area's long, hot 
summers dry the brush and grass in the hills, creating a 
severe fire hazard in the early autumn. Thousands of An- 
gelenos were made temporarily homeless as wind- 
driven fires destroyed millions of dollars worth of prop- 
erty along the south California coast in October 1992. 

The Los Angeles area lies in a region of earthquake 
activity. Most of the earthquakes cause limited damage. 
But in 1971, 1987, and 1992, earthquakes caused deaths 
and extensive damage. In January 1994, an earthquake 
centred in Northridge, a northwestern suburb of Los 
Angeles, caused 55 deaths and an estimated 15 to 30 bil- 
lion U.S. dollars in property damage. 

In 1973, Thomas Bradley became the city's first black 
mayor. Bradley was reelected in 1977, 1981, 1985, and 
1989. 

In the early 1990s, police brutality and race relations 
became major concerns in Los Angeles. Four white po- 
lice officers accused of assaulting King, a black, were ac- 
quitted despite video evidence of the beating. Rioting, 
looting, and arson broke out, primarily in black areas of 
South-Central Los Angeles. The riots resulted in 53 
deaths, about 2,400 injuries, and over 1 billion U.S. dol- 
lars in property damage. In August 1992, the federal 
government indicted the four police officers on charges 
that they violated King’s civil rights. In April 1993, a fed- 
eral jury convicted two of the officers on these charges. 
Both were sentenced to 2} years in prison, The other 
two officers were acquitted. 
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Los Angeles, an airship. See Airship (picture: The 
uses of airships). 

Los Negros Island. See Admiralty Islands. 

Lost Colony is the name given to an English settle- 
ment established in 1587 on Roanoke Island, off the 
coast of what is now North Carolina U.S.A. The colony is 
called /ost because no one knows what happened to its 
people or where they went. 

The Lost Colony was England's second colony in 
America. The first had been established on Roanoke Is- 
land by a group of 108 men sent to the island in 1585 by 
the English soldier and explorer Sir Walter Raleigh. The 
first colony was meant to serve chiefly as a base for re- 
pairing and resupplying English warships. But the colo- 
nists found that the seas around the island were too 
shallow for ships to seek shelter there. In addition, the 
land was not productive enough to support both the 
colony and the Indians already living there. As a result, 
the colonists returned to England in 1586. 

A few days after the colonists left, a group of ships 
sent by Raleigh from England arrived at the island with 
supplies and more colonists. When the new colonists 
found that the others had left, most of them sailed back 
to England with the ships. However, 15 adventurers re- 
mained on the island. 

In May 1587, Raleigh sent another group of colonists 
to America, to settle on the shores of Chesapeake Bay. 
These colonists became the lost colonists, They were 
led by John White, an Englishman who had been a 
member of the first colony. 

In July 1587, the commander of the ships carrying the 
new colony refused to sail beyond Roanoke Island and 


forced the colonists to land there. When the colony 
landed, it consisted of 117 people—91 men, 17 women, 
and 9 children. Twenty-seven days later, on August 18, 
White's daughter, Eleanor, gave birth on the island toa 
baby girl. Named Virginia Dare, the baby was the first 
English child born in America. Her father, Ananias Dare, 
was also one of the colonists. Later in August, White re- 
turned to England for supplies. 

The following year, 1588, was the year of the Spanish 
Armada—the Spanish fleet that sailed to invade England, 
The war between England and Spain prevented White 
from returning to Roanoke Island until August 1590, By 
the time he arrived, the colony had been abandoned, 
The only traces of the colonists were the letters CRO 
carved on one tree and the word Croatoan carved on 
another, 

The Croatoan, or Hatteras, Indians were friendly Indi- 
ans who lived on an island south of Roanoke Island, Al- 
though the colonists had intended to go north by land 
to Chesapeake Bay, White decided to see if they had 
gone to live with the Croatoans. However, a storm and 
the lateness of the season forced White and his expedi- 
tion to return to England. The lost colonists were never 
seen again by any European. 

Some modern historians think that most of the lost 
colonists may have moved to Chesapeake Bay and per- 
ished there in conflicts with Indians. Stories collected by 
Virginians indicate that other members of the Lost Col- 
ony may have mingled with several Indian tribes, The 
Lumbee Indians, who live in southeastern North Caro- 
lina, believe themselves to be descendants of the lost 
colonists and of Indians who lived nearby. 


The main clue to the Lost Colony was the word Croatoan carved on a tree. John White left the 
Roanoke colonists in America and sailed back to England for badly needed supplies. When he re- 


turned in 1590, the colonists had completely disappeared. Althou 


igh there is no proof, some peo- 


ple believe the colonists may have married into an Indian tribe and been forgotten. 


Lot, in the Book of Genesis, was the nephew of the pa- 
triarch Abraham. The two led their followers from the 
city of Ur in Mesopotamia to Canaan. There, they di- 
vided their company into groups (Gen. 13), Lot resided 
in the wicked city of Sodom. He unknowingly enter- 
tained two angels sent to destroy Sodom and the nearby 
city of Gomorrah, Later, Lot fled from Sodom with his 
wife and two daughters. His wife, defying the command 
they had been given, turned back to watch the destruc- 
tion of the cities. She was immediately changed into a 
pillar of salt as punishment for her curiosity and disobe- 
dience (Gen. 19:26). 

Lot's daughters despaired of finding husbands and 
therefore having children, They thus got their father 
drunk and had sexual relations with him. Two sons, 
called Moab and Ben-ammi, were born as a result. They 
were considered the ancestors of the Moabites and Am- 
monites in what is today the East Bank of the River Jor- 
dan. 

See also Abraham; Sodom and Gomorrah. 
Lotharingia. See Verdun, Treaty of. 

Lothian Region was a region of eastern Scotland, 
south of the Firth of Forth. In April 1996 the region was 
abolished and replaced by smaller local government 
areas. The area is dominated by Edinburgh, the capital 
of Scotland. Lothian Region was created in 1975. 


People and government 


Local customs. Few local customs survive. Gala days 
are popular, especially in the mining villages. A gala 
queen is crowned and a variety of amusements pro- 
vided for children. In burghs (towns), the gala takes the 
form of a common riding. Young people ride round the 
traditional burgh boundary. 

Recreation. Edinburgh has a fine sports centre and 
stadium, at Meadowbank, and an Olympic-standard 
swimming pool. These facilities were constructed for 
the Commonwealth Games in 1970. On the outskirts of 
Edinburgh is the longest artificial ski slope in the United 
Kingdom. Edinburgh has three professional soccer 
teams that play in the Scottish Football League. They are 
Heart of Midlothian, Hibernian, and Meadowbank This- 
tle, 

Local government. The region was divided into four 
districts for administration: East Lothian, Edinburgh City, 
Midlothian, and West Lothian. These districts have 
boundaries similar to those of the counties that existed 
in the area before Lothian Region was formed. In April 
1996, it was replaced by East Lothian Council, City of Ed- 
inburgh Council, Midlothian Council, and West Lothian 
Council. The Court of Session, which tries the most seri- 
ous civil and criminal cases, is in Edinburgh. 


Facts in brief about Lothian Region 


Largest towns: Edinburgh, Livingston, Musselburgh, Bathgate, 
Whitburn, Penicuik, Dalkeith. 

Area: 1,755 km? 

Population: 7997 census—723,678. 

Chief products: Agriculture—barley, cattle, potatoes, sheep, 
wheat. Manufacturing and processing—distilling, electronics 
goods, engineering goods, fertilizers, flour, paper, printing. 
tiles and quarrying—coal, limestone. Fishing—cod, had- 

oci 
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Lothian Region had a long northern coastline. The region is 
bordered by the Firth of Forth and by the North Sea. 


Economy 


Edinburgh dominates the economic life of the area, 
providing many jobs in the church, civil service, higher 
education, law, and medicine. The city is a major centre 
for banking and finance. 

Manufacturing. Traditional industries include the 
production of boxes and cartons, confectionery, malt, 
and printed matter. Leith has electrical engineering, and 
such typical seaport industries as grain milling and man- 
ufacture of agricultural chemicals. The new town of Liv- 
ingston has become a leading centre for electronics 
and new technology. Edinburgh has the greatest con- 
centration of industry in the region, with a growing rep- 
utation for high-quality electronics production. An ex- 
port terminal for North Sea oil is at Dalmeny, west of 
Edinburgh. 

Agriculture. The region, especially in its eastern 
areas, has some of Scotland's best soil. Market garden- 
ing is important. Potatoes are grown on light soils to- 
ward the coast. The East Lothian plain produces barley. 
Farmers in the Lammermuir Hills mainly keep sheep, 
while beef and dairy cattle are raised west of Edinburgh. 
Newbridge, near Kirkliston, is a centre for rearing 
broiler chickens. Fishing is of little importance. 

Mining. Some modern coal mines supply large 
power stations near the coast. Coal mining was at one 
time much more important to the region's economy. 

Tourism. Edinburgh is second only to London as a 
British centre of tourism. Its International Festival has a 
worldwide reputation in the arts. Edinburgh Tattoo, a 
military musical spectacular, attracts many visitors. 
Coastal resorts, such as Dunbar, Gulane, and North Ber- 
wick, are popular. 

Transport. Transport facilities in the region radiate 
from Edinburgh. British Rail's east coast main line, run- 
ning from London to Aberdeen, passes through Edin- 
burgh. To the west, the train journey to Glasgow takes 
only 43 minutes. 

The region's most important roads include the M8, 
the M9, and the A90. The M8 leads from near Edinburgh 
towards Glasgow. The M9 connects with the M8 near 
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Following are brief descriptions of some of the interesting 
places to visit in Lothian Region: 

Arthur's Seat is an extinct volcano in Holyrood Park in central 
Edinburgh. Its summit, at a height of 251 metres, gives good 
views of the whole of Lothian Region, the Firth of Forth, and 
Fife Region, 

Dirleton, near North Berwick, is a village dominated by a castle 
built in the 1200s. Nearby are Yellowcraig nature reserve and 
a coastline of long, sandy, quiet beaches, 

Edinburgh Castle houses the Scottish crown jewels. It has 
soma fine apartments to visit and gives splendid views of Ed- 
inburgh. 

Holyroodhouse, in Edinburgh, is the Queen’s official Scottish 
residence. The palace was started by King James IV in 1500. It 
contains the apartments of Mary, Queen of Scots, scene of 
some of the most important moments in Scottish history. 

Hopetoun House, near South Queensferry, is a mansion rich in 
treasures and containing a museum. It was started in 1696. 


Linlithgow has the ruins of a royal palace, overlooking the 
town loch. 

North Berwick is a good centre for touring the eastern part of 
Lothian Region. The town is a seaside resort, with a harbour, 
good beaches, and many golf courses. Nearby are Bass Rock, 
where many sea birds nest, and Preston Mill, the oldest work- 
ing watermill in Scotland. 

Princes Street, in Edinburgh, is often described as one of the 
most beautiful streets in the world. Along it lie the National 
Gallery of Scotland, the Royal Scottish Academy, the Scott 
Monument, and Register House, which contains Scotland's 
national archives. 

Royal Mile is an ancient street running from Edinburgh Castle 
to Holyroodhouse. It includes the Museum of Childhood, 
John Knox's house, and Huntly House Museum. 

South Queensferry lies west of Edinburgh, between the great 
Forth bridges. The railway bridge was opened in 1890 and the 
2-kilometre long road bridge in 1964, 


Edinburgh, and leads northwest along the Firth of Forth. 
The A90 leads northwards from Edinburgh, passing over 
the huge Forth Road Bridge, completed in 1964. 

Air transport to the region has been limited by the 
small size of Turnhouse airport, to the west of Edin- 
burgh. In the mid-1970's, a new runway was built, to en- 
able the airport to handle the most modern aircraft. 

Leith’s port handles considerable amounts of cargo, 
but its passenger services have virtually ceased, 

Communications. Two daily newspapers are pub- 
lished in Edinburgh. The Scotsman is a national daily, 
which circulates throughout Scotland. The Evening 
News is read throughout Lothian Region. Many towns 
publish local weekly newspapers, Radio Forth is a com- 
mercial radio station serving southeast Scotland. 


Land 


Location and size. Lothian Region lies on a narrow 
plain running to the south of the Firth of Forth. To the 
west, Lothian Region is bounded by Central Region and 
Strathclyde Region. To the south, it is bounded by Bor- 
ders Region. The region's longest east-west distance is 


about 87 kilometres, No part of the region is more than 
29 kilometres from the coast. 

Land features. Lothian Region has some hilly areas, 
including the Pentland Hills, running southwest from 
Edinburgh, and the Moorfoot and Lammermuir Hills 
along the region's southeastern boundary. Many of the 
region's hills were formed by volcanic action. The re- 
gion’s four main rivers are the Almond, the Esk, the 
Tyne, and the Water of Leith. 

Climate. In the winter, Lothian Region is protected by 
the nearness of the sea from extreme cold. Average win- 
ter temperatures are similar to those in London. But in 
summer, because of its northerly latitude, the region is 
considerably cooler than London. Average temperatures 
at Blackford Hill Observatory, in Edinburgh, are 4° C in 
January, and 15° Cin July, 


History 


The first people in the region arrived about 4000 B.C. 
The Romans built the Antonine Wall across Scotland, 
ending in West Lothian. The Angles of Northumbria cap- 
tured Edinburgh in 638. For more than 300 years, Lo- 


Forth Road Bridge connects 
Lothian Region with Fife Re- 
gion across the Firth of Forth 
to the north. 


thian Region was part of the Kingdom of Northumbria. 
In 973, Lothian became part of the kingdom of the Scots, 
under Kenneth II. 

English invaders ravaged the area in 1544 and 1545. 
Tensions between English and Scots were lessened in 
1603, when James VI of Scotland left Edinburgh to be- 
come James | of England. In 1745, during the second Jac- 
obite rising, Bonnie Prince Charlie defeated the British 
army in the Battle of Prestonpans in Lothian Region. 

During the 1700s Edinburgh became a leading Euro- 
pean cultural centre. Some famous people associated 
with Edinburgh at that time were two architects, the 
Adam brothers, the chemist Joseph Black, the poet Rob- 
ert Burns, and the portrait painter Sir Henry Raeburn. 

In 1842, the first steam railway in Edinburgh linked 
the city with Glasgow. By 1850, lines radiated from Edin- 
burgh in all directions and tourists arrived to see Edin- 
burgh, which was named “the Athens of the North.” 

Livingston new town was established in 1962. It was 
planned as a population centre that could accommodate 
overspill population from Glasgow. In the 1970s, the de- 
velopment of North Sea oil and Britain's membership of 
the European Community focused economic growth on 
eastern Scotland and particularly in Lothian Region. 

Related articles in World Book include: 


Adam Burns, Robert Kings and queens 

Bass Rock Edinburgh New towns 

Black, Joseph Jacobite risings Raeburn, Sir 
Henry 


Létschberg Tunnel is a railway tunnel that cuts 
through the Bernese Alps of south-central Switzerland 
near the Jungfrau (see Switzerland (map). The tunnel, 
which opened in 1913, is 14.6 kilometres long. It is part 
of the Swiss Létschberg Railway, which is 74 kilometres 
long and connects Spiez and Brigue. Before the railway 
reaches Kandersteg, the tunnel’s northern entrance, it 
crosses many bridges and viaducts and passes through 
38 tunnels. At Géppenstein, the tunnel’s southern end, 
the railway descends into the Rhône Valley, where it 
ponnects with the Simplon Tunnel leading into northern 
Italy. 

Lottery is a popular form of gambling in which draw- 
ings are held for cash prizes. In most lotteries, people 
buy numbered tickets from authorized sellers or from 
vending machines. Winning numbers are determined at 
random in public drawings. Many countries run national 
lotteries as a means of raising revenue. For example, in 
the United States, about 30 states and Washington, D.C, 
operate lotteries to supplement tax receipts. Additional 
states are expected to conduct lotteries as voters ap- 
prove legislation to authorize state-run lotteries. Sales of 
lottery tickets raise billions of dollars each year. 

Each state offers various forms of lottery play. For ex- 
ample, depending on the game, players must match 3, 4, 
or more numbers to win. People may choose their own 
numbers or have a computer select numbers for them. 
Drawings may be held daily or one or more times a 
week. In “instant” lottery games, people buy “rub-off” 
tickets that may reveal immediate winners. In some state 
lottery games, players may win cash awards of millions 
of dollars. Winners of lottery prizes of 1 million U.S. dol- 
lars or more usually receive payments over a period of 
several years. Lesser amounts are paid in one lump sum. 

The Bible contains many references to the use of 
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The lotus, often called a water lily, grows on the sur- 
face of rivers and streams. In some ancient cultures, the lotus 
was a sacred flower. 


“lots” to settle disputes and divide property. Lotteries 
had become popular throughout Europe by the 1700s, 
and in the United States by the early 1800s. During the 
1830's, many people began to oppose lotteries. State 
after state prohibited them, and legal lotteries were no 
longer held in the United States by 1894. But in 1964, 
New Hampshire revived lotteries when the first of the 
state-operated games was played. 

See also Gambling. 

Lotus is the common name for many different kinds of 
plants. The lotus known in most places is the Egyptian 
water lily. 

The Egyptian water lily is a familiar sight along the 
Nile River and neighbouring streams. This plant has 
white or rose-purple flowers that may be 30 centimetres 
across. They grow on a weak stalk, 1.2 to 2.4 metres 
long, and rise only a little above the water, The leaves 
spread out on the water's surface. 

The lotus was a sacred flower to the people of Egypt, 
India, and China. It is also the national flower of India. A 
species of the lotus appears in ancient Egyptian art. 

The American lotus is a close relative of the East In- 
dian lotus. It also is known as the water chinquapin and 
yellow water lily. Its yellow flowers and leaves are on 
stout stalks that stand 60 to 90 centimetres above the 
water. 

The scientific name Lotus has nothing to do with the 
common name /otus. It is a genus of the pea family and 
consists of about 100 species. The flowers are white, yel- 
low, red, or purple, and have a shape and size resem- 
bling pea flowers. 

Scientific classification. The Egyptian and East Indian lo- 
tuses are in the water lily family, Nymphaeaceae. The Egyptian 
lotus is Nymphaea lotus. The East Indian lotus is Nelumbo nucif- 
era. The genus Lotus is classified in the pea family, Leguminosae 
(Fabaceae). 


See also Flower (picture: Flowers of the tropics and 
subtropics; table: National flowers); Trefoil. 
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Lotus-eaters made up a race of people who were 
thought to live in North Africa. In ancient Greek mythol- 
ogy, lotus-eaters were called Lotophagi. It was said that 
their only food was the fruit and blossoms of the lotus, 
or jujube tree. People who ate of this magical tree for- 
got their homeland and the ties of friendship and family. 
The Greek epic poem the Odyssey describes an encoun- 
ter between the lotus-eaters and the Greek hero Odys- 
seus (Ulysses in Latin), Lord Tennyson's poem The 
Lotos-Eaters" is based upon this story (see Odyssey). 
Today, people who continually daydream or think o! 
doing impractical projects are sometimes called lotus- 
eaters, 

Lotze, Rudolf Hermann (1817-1881), was a German 
philosopher. He attempted to reconcile apparent con- 
flicts between science and religion. Lotze influenced 
many thinkers of the 1800's, notably the American phi- 
losopher Josiah Royce, 

Lotze supported the mechanical interpretation of na- 
ture as the indispensable method of scientific research. 
This interpretation explains nature in terms of mechani- 
cal causes, Lotze denied that any separate nonmechani- 
cal principle accounted for organic existence. However, 
he insisted that this interpretation has limits and that 
people's moral values force them to think beyond scien- 
tific evidence. He formulated a theory in which nature 
acts according to a purpose and natural things have a 
spiritual character, Lotze believed the highest spiritual 
nature is a personal God, in whom all things exist. Lotze 
stated that God exercises His will through mechanical 
causes and the laws of nature, 

Lotze was born in Bautzen, in what is now eastern 
Germany. He taught philosophy at the University of Gét- 
tingen. Lotze wrote many books, including Metaphysics 
(1841), Logic (1843), Microcosmus (1856-1864), and Sys- 
tem of Philosophy (1874-1879). 

Lou Gehrig's disease. See Amyotrophic lateral 
sclerosis. 

Louangphrabang (pop. 44,244) is a city in Laos. Its 
name is also spelled Luang Prabang. Until 1975, both Lo- 
uangphrabang and Vientiane were considered capitals 
of Laos. Louangphrabang was called the roya/ capital be- 
cause it was the site of the king's palace. In 1975, Com- 
munists took control of Laos and abolished the Laotian 
monarchy. Vientiane then became the country’s only 
capital. See also Laos (map; History). 

Loud, John. See Pen (History), 

Loudon, John Claudius (1783-1843), was a British 
landscape gardener and horticulturist. He became fa- 
mous for his Encyclopaedia of Cottage, Farm and Villa 
Architecture (1832) and Arboretum et Fruticetum Britan- 
nicum (Woods and Thickets of Britain, 1833-1838), Lou- 
don was born in Strathclyde Region. 

Loudspeaker. See Intercom; Speaker. 

Lough Derg is the name of two famous lakes in the 
Republic of Ireland. Lough Derg in Donegal is famous 
for the Lough Derg Pilgrimage. St. Patrick is supposed to 
have spent 40 days in prayer and fasting on a small is- 
land in the lake. Today, thousands of people visit the is- 
land to fast and pray. 

The other Lough Derg is the largest lake on the River 
Shannon. It measures about 40 kilometres in length and 
from 3 to 5 kilometres in width. The lake lies between 
the provinces of Connacht and Munster. 


Lough Neagh, in Northern Ireland, is the largest lake 
in the United Kingdom. It is about 29 kilometres long 
and about 18 kilometres wide. It has an area of about 
390 square kilometres. Its depth is mostly between 12 
and 15 metres, The counties of Antrim, Armagh, Lon- 
donderry, and Tyrone border the lake. For location, see 
British Isles (maps). The River Bann drains the lake (see 
Bann), Lough Neagh has only a few small islands. Much 
of the land near the shores of Lough Neagh is flat and 
marshy. 

Louis is the name of many famous French kings. The 
name means famous warrior, a characteristic most of 
the early kings of France possessed. Their efforts to 
build up an absolute monarchy reached a climax under 
Louis XIV. Later reigns were marked by a growing dis- 
satisfaction among the common people. 

Louis I (778-840), called “the Pious,’ was king of the 
Franks and emperor of the Romans. In 814, he suc- 
ceeded his father Charlemagne. In 817, he arranged for 
the succession to the throne after his death by dividing 
the empire among his three sons. After his first wife 
died, Louis married again, and a fourth son, Charles, 
was born in 823. Louis redivided his empire in 829 in 
order to give Charles a share. The older sons resented 
the new division and revolted. Louis was removed from 
the throne in 833, but was restored the next year. The 
bitter struggle between his sons continued until Louis 
died in 840, 

Between that time and the accession of Louis IX in 
1226, the seven kings of France who bore this name 
generally ruled only a few years, often in hectic circum- 
stances, Exceptions were Louis VI, the Fat, who held the 
throne from 1108 to 1137 and Louis VII, who reigned 
from 1137 to 1180. 

Louis IX (1214-1270), or Saint Louis, the leader of two 
crusades, was the son of Louis VIII and Blanche of Cas- 
tile (11872-1252). He came to the throne when he was 12, 
with his mother as regent. Under her training, he be- 
came a pious, unselfish ruler, He fought a war with 
Henry Ill of England, who at that time ruled part of 
France. This war ended in 1259 when the two kings 
signed the Treaty of Paris. Louis increased royal power 
at the expense of the nobles, but he won their respect 
by being fair and just. 

In 1248, Louis led a crusade to the Holy Land. He was 
defeated in Egypt and taken prisoner. The Muslims re- 
leased him after he agreed to pay a large ransom. Louis 
led another crusade in 1270, but died in northern Africa 
when a plague broke out in his army. He was consid- 
ered an ideal ruler. Even his enemies admired him for 
his fairness, Louis was canonized (made a saint) by Pope 
Boniface VIII in 1297, See Crusades. 

Louis XI (1423-1483), the son of Charles VII, was 
known as the terrible king. While he was still dauphin 
(crown prince), he plotted against his father. Once he 
was exiled, and once he had to flee for his life. When he 
came to the throne in 1461, he set out to break the 
power of the nobles, who were almost independent of 
royal control. Charles the Bold, Duke of Burgundy, led 
the nobles. After the duke was killed in battle in 1477, 
Louis seized most of his territory. Later, the king added 
Provence, Maine, and Anjou to the royal domain. 

Louis used cruel methods to keep his power. He 
made and broke laws and levied taxes at will. But he 


strengthened the government, encouraged art and 
learning, promoted industry and agriculture, opened 
roads and canals, and helped the poor obtain justice. 

Louis XII (1462-1515), called “the Father of his People, 
was the son of Charles, Duke of Orléans. He came to the 
throne in 1498, succeeding Charles VIII, his distant 
cousin, He married Charles’ widow, Anne of Brittany. 

France prospered under Louis XII, even though he 
carried on many wars. The king-invaded Italy because he 
claimed Milan, but he was driven out in 1512. The next 
year, Henry VIII of England defeated Louis in the Battle 
of the Spurs. 

Louis XIII (1601-1643) came to the throne in 1610 after 
the assassination of his father, Henry IV. His mother, 
Marie de Médicis, acted as regent until 1617. Cardinal 
Richelieu served as the chief minister and real ruler of 
France from 1624 until he died in 1642, He destroyed the 
political power of the Protestant Huguenots, centralized 
authority in the hands of the king, and made France an 
absolute monarchy (see Richelieu, Cardinal). During this 
period, France fought in the Thirty Years’ War (see 
Thirty Years’ War). 

Louis XIV (1638-1715), called “the Grand Monarch’ or 
“Louis the Great,” was only four years old when he came 
to the throne. He succeeded his father, Louis XIII. Louis 
XIV held the throne for 72 years, and his reign was the 
longest in modern European history. He was an out- 
standing example of the absolute monarch. He is said to 
have boasted, “L'état c'est moi” (I am the State’). These 
words express the spirit of a reign in which the king 


Detail of an oll painting on canvas (1701) by Hyacinthe Rigaud; the Louvre, Paris 
Louis XIV became king of France in 1643 and reigned for 72 
years—longer than any other modern European monarch. 
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held all political authority (see Divine right of kings). 
Louis chose the sun as his royal emblem, and he was 
often called Le roi-soleil (The Sun King). 

The king's mother, Anne of Austria, acted as regent 
until 1661. Cardinal Mazarin served as her chief minister. 
In 1648, the Thirty Years’ War came to an end, This war 
strengthened France and weakened Austria and the 
Habsburgs. But Mazarin was unpopular in France, and 
his policies led to several years of civil war ina revolt 
called the Fronde (see Mazarin, Jules Cardinal). Twice 
Mazarin had to flee from Paris, but finally in 1653 he put 
down the rebellion. The failure of the revolt strength- 
ened the king's authority over the nobles. 

When Mazarin died in 1661, Louis declared that he 
would be his own chief minister. His education had 
been neglected, but he was shrewd in choosing wise 
counsellors. The greatest of his ministers was Jean Col- 
bert, who reorganized French finance and promoted 
economy and industry (see Colbert, Jean Baptiste). 

Louis encouraged writers and artists, and played a 
part in the development of French literature. Historians 
often call the 1600 in France “the Century of Louis XIV.” 

Louis fought four major wars. His great aim was to 
make himself supreme in Europe. As a start, he hoped to 
conquer all the land west of the Rhine River. He gained 
several important territories, but was always checked by 
the alliances that other countries formed against him. In 
the War of the Spanish Succession, England took an im- 
portant part in defeating him. This war, which ended in 
1714, left France exhausted and weakened. 

Louis married Marie Thérèse of Spain in 1660. But his 
mistresses influenced him more than she did, The most 
important of these was Madame de Maintenon (see 
Maintenon, Marquise de). He secretly married her after 
Marie Thérèse died in 1683. Madame de Maintenon was 
probably partly responsible for Louis’ harsh treatment of 
the French Protestants, who were called Huguenots. For 
nearly 100 years, they had enjoyed religious toleration 
and civil rights under the Edict of Nantes. In 1685, Louls 
revoked this edict (see Huguenots; Nantes, Edict of), The 
government persecuted the Huguenots savagely in an 
effort to compel them to change their religion. Perhaps 
200,000 Huguenots fled from the country. France suf- 
fered when the Huguenots left, because among them 
were many of the most prosperous and industrious per- 
sons in the country. 

After 1685, Louis’ reign was less glorious than it had 
been in the early years. After Colbert died, the country 
was plunged into debt by wars. Louis built a magnificent 
palace in Versailles, He and his court lived there in lux- 
ury, while many of the people lived in poverty. The ex- 
travagance of court life added to France's financial prob- 
lems. Louis made the nobles live at Versailles instead of 
on their provincial estates. France became a nation of 
absentee landlords who had no contact with their ten- 
ants. This condition was one of the causes of the French 
Revolution. Yet, under Louis, France ranked above all 
other nations in art, in literature, in war, and in states- 
manship. After Louis died, French political influence in 
Europe declined. See Dancing (The 1600s and 17005; 
picture: Magnificent court balls). 

Louis XV (1710-1774), the great-grandson of Louis 
XIV, came to the throne at the age of five. Philippe, Duke 
of Orléans, a relative of the king, served as regent. Louis 
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was declared of age in 1723. Soon after, the Duke of 
Orléans died, and the Duke of Bourbon became the 
chief minister. In 1726, the king's tutor, André Hercule 
Cardinal de Fleury, became the real ruler. Under his 
government, financial conditions improved greatly, and 
France showed signs of economic recovery. 

When Fleury died in 1743, the king announced that he 
would rule without a minister, as Louis XIV had done. 
But he was weak and pleasure loving. A series of mis- 
tresses and court favourites dominated him. For 20 
years, Madame de Pompadour dictated policies and ap- 
pointed ministers (see Pompadour, Marquise de). She 
was followed by Madame du Barry (see Du Barry, Mad- 
ame). The king's favourites and mistresses looted the 
treasury, and France's financial disorder grew worse. 

In 1725, Louis married Maria Leszczyńska, daughter of 
Stanislas |, the exiled king of Poland, France fought the 
War of the Polish Succession ina vain attempt to restore 
Stanislas to his throne. France won Lorraine in this war, 
but gained nothing in the War of the Austrian Succes- 
sion (see Succession wars), In the Seven Years’ War, 
which ended in 1763, France lost its colonies in Canada 
and India to Great Britain. In North America, this conflict 
was called the French and Indian War (see Seven Years’ 
War). The French people hated Louis for his expensive 
and disastrous wars and for the scandals of his personal 
life. His reign did much to bring on the French Revolu- 
tion. Louis could see the coming disaster, but cared lit- 
tle. He is best remembered for his cynical remark, “After 
me, the deluge!’ 

Louis XVI (1754-1793), 
the grandson of Louis XV, 
came to the throne in 1774. 
He was a man of personal 
virtue and good intentions, 
but was a weak ruler. He 
Was more interested in 
hunting than in public af- 
fairs. In 1770, he married 
the beautiful Marie Antoi- 
nette of Austria, Louis often 
relied on the advice of his 
wife. But Marie Antoinette 
was unpopular because of 
her frivolity and her extrav- 
agance, 

The young king made Robert Turgot minister of fi- 
nance, and promised to support him in dealing with the 
Public debt, Turgot met opposition when he tried to 
abolish some of the privileges of the nobles and higher 
clergy, and Louis dismissed him in 1776. The king then 
turned to Jacques Necker and promised to support him. 
The new minister also ran into Opposition when he tried 
to make reforms, and was forced to resign in 1781. By 
this time, the king had lost the Sympathy of his people. 
During this period, France helped the United States gain 
its independence in the American Revolution against 
Great Britain, The war with Great Britain increased 
France's national debt, 

Louis was forced to recall Necker in 1788, Necker 
asked the king to call the Estates-General, or national as- 
sembly, which had not met since 1614, The meeting of 
the Estates-General in 1789 marked the beginning of the 
French Revolution. Louis pretended to sympathize with 


Louis xv 


Detail of an oil painting on canvas (about 1780) by Antoine-François Callet; Chateau Versailles, 
France 


Louis XVI ruled France when the French Revolution began, in 
1789. He was executed for treason in 1793. 


the Revolution, But actually, influenced by the advice of 

his wife, he opposed it. He and his family were forced to 
move from Versailles and live under guard in the Tuiler- 
ies palace in Paris (see Tuileries). 

In 1791, Louis and his family tried to flee from France, 
but were arrested, People began to demand that Louis 
be dethroned. Rioters invaded the Tuileries in August, 
1792, and murdered the Swiss Guard, The National Con- 
vention deposed the king and declared France a repub- 
lic. Louis was tried for treason, He defended himself 
with dignity, but was found guilty. Louis was guillotined 
on Jan. 21, 1793, Later, Marie Antoinette met the same 
fate. See French Revolution; Marie Antoinette. 

Louis XVII (1785-1795) was king in name only, for two 
years after his father, Louis XVI, was guillotined in 1793. 
The young dauphin (prince) was taken from his mother 
in 1793 and kept in prison, He died on June 8, 1795, from 
abuse and neglect. He became known as “the lost dau- 
phin” because there were many stories that he was not 
dead. Some of these stories said that the young Louis 
XVII had been rescued and placed in hiding. 

Louis XVIII (1755-1824), a brother of Louis XVI, be- 
came “the Restoration King’ of France after the French 
Revolution. As the Count of Provence, he fled from 
France in 1791. He set up a court in Koblenz, in Ger- 
many, and issued proclamations against the Revolution. 
His actions enraged the French people against Louis 
XVI, and hastened his execution. When Louis XVII died 
in 1795, the count assumed the title of king, During the 
period when Napoleon Bonaparte was in power, he 


lived in several countries in Europe. But Louis XVIII 
spent the later years of his exile living in England. 

In 1814, after Napoleon was defeated, the allied pow- 
ers allowed Louis to take the throne. He promised to 
rule as a constitutional 
monarch. In 1815, during 
the “Hundred Days” of Na- 
poleon’s return, Louis was 
driven from his throne. But 
he was restored after the 
Battle of Waterloo. Louis 
proclaimed a liberal consti- 
tution, and followed mod- 
erate policies in his rule. 
He tried to follow a middle 
course between the liber- 
als and the reactionaries, 
who wanted to wipe out all 
the changes made by the 
French Revolution. 

See also Bourbon; Dauphin; Furniture (Louis XIV fur- 
niture; French styles); Versailles. 

Louis, Joe (1914-1981), an American boxer, held the 
world heavyweight boxing championship longer than 
any other man. He turned professional in 1934, and won 
the title in June, 1937, by knocking out James Braddock 
in the eighth round. Louis successfully defended his title 
25 times, scoring 20 knockouts, He retired in March, 
1949, and later failed in a comeback attempt. Louis com- 
bined a steady forward movement with a swift, two- 
fisted attack. Joe Louis Barrow was born in Lafayette, Al- 
abama, U.S.A., and moved to Detroit as a child. 

See also Boxing (picture). 

Louis Napoleon. See Napoleon Ill. 

Louis Philippe (1773-1850) was king of France from 
1830 to 1848. He is often called The Citizen King. He was 
born in Paris, the eldest son of Philippe Egalité, Duke of 
Orléans, He sympathized with the democratic ideas of 
the French Revolution, and joined the national guard at 
the beginning of the revolt. He became a lieutenant gen- 
eral and took part in the battles of Valmy, Jemappes, and 
Neerwinden. But he later joined a plot against the re- 
public and had to leave France. 

In 1814, Louis Philippe returned to France and re- 
gained his large estates. He was proclaimed “Citizen 
King’ of France after Charles X was forced to give up the 
throne in the revolution of 1830. A week later Louis Phi- 
lippe was made king. During his 18-year reign, he was 
unpopular with all classes of the French people. The /e- 
gitimists opposed him because they were loyal to the 
descendants of Charles X. The Republicans disliked his 
autocratic ways. His reign was prosperous but unevent- 
ful. France is bored” became a common saying. The 
Revolution of 1848 broke out partly because he refused 
to reform the election laws. He was forced to give up his 
throne, and escaped to England. 

See also July Revolution; Napoleon Ill. 

Louise of Mecklenburg-Strelitz (1776-1810) ruled 
Prussia, with her husband Frederick William IIl, from 
1797 to 1810. Her beauty, generosity, and courage in the 
face of trouble made her popular with her people. She 
reigned during the time of Napoleon's attacks on Prus- 
sia, and urged her timid husband to resist the French. 
After the Prussian defeat at the Battle of Jena, she ap- 
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pealed to Napoleon to spare her country, but was un- 
successful. Louise was born in Hanover, Germany. She 
was the daughter of Duke Charles of Mecklenburg- 
Strelitz. She married in 1793. 

Louisiana is a southern state of the United States. It 
lies where the Mississippi River empties into the Gulf of 
Mexico. New Orleans, Louisiana's largest city, ranks 
among the world’s busiest ports. Louisiana's mining in- 
dustry produces huge amounts of petroleum and natu- 
ral gas. 

The life of Louisiana is based on a mixture of many 
peoples, cultures, and customs. Creoles and Cajuns live 
in southern Louisiana. Creoles are the descendants of 
the original French and Spanish settlers in the state. 
Cajuns are the descendants of French settlers from 
Canada. 

Millions of people visit New Orleans each year. It is 
known especially for its festive carnival season and 
Mardi Gras celebration (see Mardi Gras). The city’s 
charming French Quarter and fine restaurants are major 
tourist attractions. Visitors also listen to New Orleans- 
style jazz. 

Louisiana's East Gulf Coastal Plain covers the area east 
of the Mississippi River and north of Lake Pontchartrain. 
The Mississippi Alluvial Plain lies along the lower Mis- 
sissippi River. 

The West Gulf Coastal Plain includes all of the state 
west of the Mississippi Alluvial Plain. Marshes stretch 


Mississippi to the 


Louisiana is bounded by Texas to the west, 
east, and Arkansas to the north. 


Facts in brief 


Population: 4,238,216 

Area: 123,677 km? 

Climate: Average July temperature—28" C. Average January 
temperature—10° C. 

Elevation: Highest—Driskill Mountain, 163 m. Lowest—1.5m 
below sea level at New Orleans. 

Largest cities: New Orleans, Baton Rouge, Shreveport. 

Chief products: Agricu/ture—soybeans, beef cattle, cotton, 
rice, sugar cane, maize, milk. Manufacturing—chemicals, pe- 
troleum products, food products, paper products, transporta- 
tion equipment. Mining—petroleum, natural gas. 

Origin of name: In honour of King Louis XIV of France. 

Nickname: Pelican state (Brown pelicans were once numerous 
along the coast of the state). 
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A black jazz band plays a spiritual as it leads a funeral proces- 
sion to a cemetery in New Orleans, Jazz bands have traditionally 
played in such processions since the 1800's, 


inland at the southern end of the plain. Large formations 
called sa/t domes lie beneath the marshes and coastal 
and offshore waters. Natural gas and petroleum are 
trapped next to the salt deposits in the domes. 

The Mississippi and other rivers are higher than the 
nearby backlands, so there is great potential for flood- 
ing. The chief natural drains of overflow water are Loui- 
siana’s many bayous (slow-moving inlets or outlets), 

Wholesale and retail trade employs more people than 
any other industry. New Orleans is one of the South's 
main centres of wholesale and retail trade, The city is 
Louisiana's leading centre of finance and transportation. 

Louisiana ranks second only to Texas among the 
states in value of mineral production. Petroleum and nat- 
ural gas account for about 95 per cent of Louisiana's 
mining income. Petroleum is produced mainly in south- 
ern Louisiana, and natural gas comes mainly from the 
northern part of the state, 

Louisiana's manufacturing industry is based on the 
production of chemicals and petroleum products, Baton 
Rouge, Lake Charles, New Orleans, and Shreveport are 
the chief production centres for chemicals, 

Beef cattle, cotton, and soybeans are the most impor- 
tant farm products in Louisiana. Louisiana is the leading 
state in shrimp production. 

When Spanish explorers arrived in the Louisiana area 
during the mid-1500s, about 12,000 Indians lived there. 
In 1682, the French explorer René-Robert Cavelier, Sieur 
de la Salle, claimed the entire Mississippi Valley for his 
country. France sold the area to the United States in 
1803 (see Louisiana Purchase). 

Louisiana became a U.S. state in 1812. It seceded 
(withdrew) from the Union in 1861 and was readmitted 
in 1868, 

Engineers dredged the mouth of the Mississippi 
River in 1879 so that large ocean ships could reach New 
Orleans. From 1961 onwards, Louisiana played a major 
role in the U.S. space programme, In the mid 1980s, a 


Louisiana State University in Baton Rouge is the state's largest 
university. Memorial Tower rises above the surrounding build- 
ings on campus. It honours Louisiana's World War | dead. 


drop in oil prices led to a severe economic decline in 
Louisiana. 

See also New Orleans; Cajuns; Creole. 

Louisiana Purchase, in 1803, was the most impor- 
tant event of the American President Thomas Jefferson's 
first Administration. In this transaction, the United States 
bought 2,144,476 square kilometres of land from France 
for about 15 million U.S. dollars. This vast area lay be- 
tween the Mississippi River and the Rocky Mountains, 
stretching from the Gulf of Mexico to the Canadian bor- 
der. The purchase of this land greatly increased the eco- 
nomic resources of the United States, and cemented the 
union of the Middle West and the East. Eventually all or 
parts of 15 states were formed out of the region. 
Louisville (pop. 269,063) is the largest city in Kentucky 
and a major industrial centre of the Southeast United 
States. Louisville serves as an important transportation 
link between the North and the South. The city lies on 
the Ohio River along the northern boundary of Ken- 
tucky. It grew up beside the falls of the river, and it is 
sometimes called the Falls City. About a fifth of Ken- 
tucky’s people live in the Louisville metropolitan area. 

The Kentucky Derby, one of the world’s most famous 
horse races, is held at Churchill Downs in Louisville on 
the first Saturday in May. The race draws more than 
120,000 spectators each year. 

In 1778, a group of pioneers led by the American ex- 
plorer George Rogers Clark established a settlement on 
the site of what is now Louisville. The next year, Clark 
named the town after King Louis XVI of France. He did 
so in gratitude for France's help to the American Colo- 
nies during the American Revolution (1775-1783). 

River trade accounted for much of Louisville's early 
development. Since World War II (1939-1945), its indus- 
try has expanded rapidly. 

More than 98 per cent of Louisville's people were 
born in the United States. The city’s population includes 
large groups of people of English, German, and Irish de- 


scent. Blacks make up more than a fourth of the popula- 
tion of Louisville. Most of the blacks live in the West End 
district and in the central city. Slums and unemployment 
are problems in both of these areas. 

About half the people of Louisville are Protestants, of 
whom Baptists, Methodists, and Presbyterians make up 
the largest denominations. More than 40 per cent of the 
people are Roman Catholics. 

The Louisville metropolitan area has about 1,100 fac- 
tories. They produce about 15 billion U.S. dollars worth 
of goods annually. Louisville is one of the largest tobac- 
co-manufacturing centres in the United States. It is also 
one of the country’s largest producers of gin and whis- 
key. Other major products of the city include chemicals, 
electric appliances, paint, plumbing fixtures, and sport- 
ing goods. Logging, meat processing, and printing are 
also important industries. The American Printing House 
for the Blind, the world’s largest publisher of braille 
products, is located in Louisville. 

Louisville's economy has grown since the late 1940s, 
but the city still faces economic problems. During the 
early 1980's, the city experienced a decline in manufac- 
turing. But an increase in service industry activities— 
such as health care, finance, and tourism—took place 
during the same period. 

Reduced employment in Louisville's tobacco industry 
has also been a problem. A decline in cigarette sales 
began during the 1960's and forced tobacco companies 
to lay off many employees. Industrial development led 
to increased air pollution in the Louisville area. Local 
governments passed pollution control laws to reduce 
this problem. 

History. In 1778, the explorer George Rogers Clark 
led a group of pioneers from Pennsylvania down the 
Ohio River. After a brief stay on an island in the river, the 
pioneers established a settlement on the shore of the 
Ohio. The town was named Louisville in 1779. By 1800, 
about 350 people lived there. 

Since the opening of Louisville's first race track in 
1830, horse racing has been a leading sport in the city. 
Many of the horses have been raised in Kentucky's fa- 
mous bluegrass pastures. The first Kentucky Derby was 
held in Louisville in 1875. 

Lourdes (pop. 17,425) is a town in southwestern France 
near the Pyrenees foothills (see France [political map). It 
is famous as a shrine for Roman Catholic pilgrims. It is 
believed that there, in 1858, the Virgin Mary appeared to 
a peasant girl, Bernadette Soubirous. A beautiful church, 
called the Rosary, and a statue of the Virgin stand at the 
grotto where the vision occurred. 

About 2 million pilgrims visit Lourdes each year. 
Many people go there in search of a miraculous cure 
for a physical problem. Many bathe in the sacred waters 
of the grotto spring, in hope that a miracle will restore 
them to health. Some people leave their crutches as evi- 
dence of a cure. The visitors come all year long. Many 
French Roman Catholics make a pilgrimage to Lourdes 
for ceremonies on August 20 of each year. The under- 
ground Basilica of St. Pius X in Lourdes, opened in 1958, 
is the second largest Roman Catholic church in Europe. 
Only St. Peter's Church in Vatican City can accommodate 
more people. 

See also Bernadette, Saint. 

Lourenco Marques. See Maputo. 
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A body louse has crablike legs and hooked claws that it uses to 
cling to its victim. Its body is covered with tiny hairs. The body 
louse feeds by piercing its victim's skin and drawing blood 
through a beaklike sucking organ. 


Louse is a small, wingless insect that lives on birds and 
mammals, including human beings. Lice are parasites 
that feed on the animal on which they live. This animal is 
called the host. Lice cause severe itching and can spread 
disease. 

There are two chief kinds of lice, chewing lice and 
sucking lice. Chewing lice, also called bird lice, have a 
mouth designed for chewing. They most commonly are 
found on birds and feed on the feathers, hair, or skin of 
the host. Chewing lice are 10 times more abundant than 
sucking lice and often occur on domestic animals, espe- 
cially farm fowl. Chewing lice do not attack human be- 
ings. Sucking lice have sucking mouth parts. These lice 
pierce the host's skin and feed on the blood. Each leg of 
a sucking louse has a claw at the end. The sucking louse 
uses its claws to attach itself to hairs on the body of the 
host. 

Several species of sucking lice live on human beings. 
One species, Pediculus humanus, is found on human 
beings exclusively. There are two varieties of this spe- 
cies, the head louse and the body louse. Head lice live in 
the hair of the host. They attach their nits (eggs) to hairs 
by means of a gummy substance. Head lice pass from 
one person to another through the shared use of 
combs, hats, and other items. Body lice lay their nits in 
the seams of the host's clothing. Body lice often remain 
with the clothing or bedding of an infected individual 
and tend to wander from the clothing of one person to 
that of another. Body lice can carry and transmit dis- 
eases. The most serious of these diseases is epidemic 
typhus, which can cause death (see Typhus). 

The best way to discourage sucking lice is to bath 
regularly and to wear clean clothes. To eliminate lice 
from the body, doctors may recommend dusting the 
body with an approved pesticide for lice, or the use of 
certain lotions or shampoos. Hot-water washing will 
usually rid clothes of lice. 

Scientific classification. Lice are members of the class In- 
secta. Chewing lice make up the order Mallophaga. Sucking lice 
belong to the order Anoplura. 

Lousewort. See Figwort family. 

Louth (pop. 90,707) is the smallest county in Ireland. It 
is on the east coast, in the northeast corner of the prov- 
ince of Leinster and of the Republic of Ireland. It has two 
large towns, Dundalk and Drogheda. Louth has more 
people living in towns, and the county is more industri- 
alized than most areas of the Irish Republic. 
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People and government. The population of Louth 
has increased slowly since the 1920's, It grew most rap- 
idly in the late 1960's and the 1970s. Two thirds of the 
people live in towns, 

Roman Catholics make up 95 per cent of the popula- 
tion. Most of the people of other Christian denomina- 
tions are Church of Ireland, with a few Presbyterians, 

Four members of parliament represent Louth in Dail 
Éireann (the lower house of parliament). Local govern- 
ment administration is mainly by a county council in 
Dundalk, the county town, 

Economy. The farmland of Louth is suited to a wide 
variety of uses. More than one-fifth of it grows arable 
Crops, mainly barley, oats, potatoes, and wheat. Most 
farms are mixed, with beef cattle production and dairy- 
ing as the leading livestock enterprises. Less than one- 
tenth of people in Louth work in agriculture. 

Three-tenths of people work in manufacturing. Most 
of the industries are in Dundalk and Drogheda. Dundalk 
has brewing, clothing, engineering, footwear, meat, and 
tobacco industries, In Drogheda there are varied food 
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The county of Louth lies on the border between Armagh, in 
Northern Ireland, and the Republic of Ireland. 


The River Boyne reaches 
the Irish Sea near the port of 
Drogheda, /eft, on the south 
ern boundary of the county of 
Louth. The railway viaduct 
across the river carries the 
main line between Dublin and 
Belfast. 


processing, light engineering, and clothing industries. 

Service industries account for more than half the em- 
ployment in Louth. Retail and wholesale distribution is 
the largest sector. A regional technical college in Dun- 
dalk serves the northeast of the Irish Republic. 

Land. Louth is a border county, with Armagh in 
Northern Ireland to the north. The Irish Sea is to the 
east, Meath to the south, and Monaghan to the west. 

Much of Louth is lowland, rising to hills in the south- 
west. The only mountainous area is the picturesque Car- 
lingford Peninsula in the north. Carlingford Mountain is 
590 metres high and provides views across the deep 
fjord of Carlingford Lough to the Mourne Mountains in 
Down. The River Boyne in the south of the county enters 
the Irish Sea at Drogheda. Much of the coast is low-lying 
with some sandy beaches. 

The average yearly rainfall is 90 centimetres, Temper- 
atures average 5 °C in January and 15 °C in July. 

History. Throughout its history, Louth has been stra- 
tegically important. This is because it lay on the main 
route between Leinster and Ulster and at the edge of the 
Pale (English dominions in Ireland). Its many castles re- 
flect this feature of its past. The north of the county is as- 
sociated with the hero of Irish mythology Cuchulainn 
and the Táin Bo Cualigne (Cattle Raid of Cooley), the 
most famous of Irish epic legends. 

Fine sculptured crosses and a round tower mark the 
site of a Celtic monastery at Monasterboice. Ireland's 
first Cistercian monastery was at Mellifont. Louth had 
been part of the Ulster kingdom of Oriel before the 
Anglo-Normans captured it in the 1100's. Drogheda be- 
came an important town and parliament sometimes met 
there. The English leader Oliver Cromwell stormed it in 
1649, 

See also Ireland, History of; Cuchulainn. 
L'Ouverture, Toussaint. See Toussaint 
L'Ouverture. 

Louvre is one of the largest and most famous art mu- 
seums in the world. The Louvre covers more than 16 
hectares on the north bank of the Seine River in Paris. 
The Louvre was built as a residence for the kings of 
France, but today it exhibits some of the world’s greatest 
art treasures, 


Detail of an engraving by Baltard, Bibliothèque Nationale, Paris 
The first Louvre was built as a fortress by King Philip II about 
1200, It became the royal residence in the 1300s. 


The Louvre has about 13 kilometres of galleries and 
contains more than a million works of art. Many paint- 
ings are exhibited in the Grand Gallery, which is more 
than 400 metres long. The Louvre has especially fine col- 
lections of Egyptian, Greek, Oriental, and Roman art. It 
also has an outstanding collection of paintings and 
sculptures of the 1800's as well as decorative art. 

King Phillip II originally built the Louvre as a fortress 
in about 1200, King Charles V had the building remod- 
elled into a fortified country house during the early 
1300's. The Louvre began to take on its present appear- 
ance in the mid-1500s, In 1546, King Francis | decided to 
transform the building into a palace that would rival the 
greatest structures of Renaissance Italy. Francis hired 
the French architect Pierre Lescot to direct construction. 
Jean Goujon, a French sculptor, decorated the palace 
and its grounds with statues based on Greek models. 
Later kings added large courts and long wings to the 
original building. 

The period of expansion ended in 1670 with the com- 
pletion of the Louvre’s east front designed by Claude 
Perrault. A few years later, the royal court moved to a 
new palace at Versailles, near Paris. In 1793, during the 
French Revolution, the revolutionary government 
opened the Louvre as a public museum to display works 
from the captured royal collection. Construction on the 
museum resumed under Napoleon | in the early 18008, 
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and the Louvre gained its modern form in the mid-1800s 
with the completion of two wings. A major expansion 
and modernization project began in 1984 and was 
opened to the public in 1989. 

See also Europe (picture: Masterpieces of art). 
Louw, Nicolaas Petrus Van Wyk (1906-1970), was 
an outstanding South African writer and academic, He 
wrote poetry in the Afrikaans language, and critical 
works on Afrikaans literature (see Afrikaans language). 

His first volume of poetry, A/leenspraak (Soliloquy), 
was published in 1935. It won the Hertzog Prize for liter- 
ature. This prize was also awarded to his second vol- 
ume, Die Halwe Kring (The Half Circle), published in 
1937, and his last volume Tristia (1962), His most influen- 
tial academic work was Vernuwing in die Prose \Re- 
newal in Prose—1961). 

Louw was born in Sutherland, Cape Province. His aca- 
demic career began in 1929 with a lectureship in educa- 
tion at the University of Cape Town. In 1950, he was ap- 
pointed professor of Afrikaans literature and language 
at the University of Amsterdam in the Netherlands, From 
1958 until his death, he was professor of Afrikaans and 
Nederlands (Dutch) at the University of Witwatersrand in 
South Africa. 

Love. See Emotion; Sex. 

Love, Nat (1854-1921), was a black American cowboy 
of the Old West. Love worked in cattle drives for about 
20 years, travelling across 
the Western United States 
and Mexico, He became 
known on the open range 
for his expert horseman- 
ship and ability to identify 
cattle brands. 

Love was born a slave in 
Davidson County, Tennes- 
see. He left home when he 
was 15 years old and went 
to work as a cowboy near 
Dodge City, Kansas. He 
worked in cattle drives 
until 1889. He became a 
railway porter in 1890. 

Love was nicknamed "Deadwood Dick’ after he won a 
riding, roping, and shooting contest in Deadwood, 
South Dakota, in 1876. His autobiography, The Life and 


Nat Love 


The Louvre is a famous mu: 
seum in Paris that houses one 
of the world’s great art collec 
tions. Visitors enter the build: 
ing complex through a giant 
pyramid designed by Ameri- 
can architect |. M. Pei and 
opened in 1989, The rest of 
the museum took its present 
form in the 18505. 
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Adventures of Nat Love, Better Known in the Cattle 
Country as Deadwood Dick (1907), has many cowboy 
stories. It includes tales about such famous Western 
characters as Bat Masterson, Billy the Kid, Buffalo Bill, 
and Jesse James. But, like many other legends of the Old 
West, Love's stories are greatly exaggerated, and his 
true adventures are difficult to distinguish from the “tall 
tales.” 

Love apple. See Tomato (History). 
Love-in-the-mist is the name for an attractive flower- 
ing plant. It is about 60 centimetres tall. The erect stems 
have very finely divided foliage. The flowers are blue or 
white, surrounded by a leafy crown of bracts. The seeds 
form in a pale brown, inflated seed pod. There are sev- 
eral garden varieties. Love-in-the-mist likes a well- 
drained soil in a sunny position. 

Sclentific classification. Love-in-the-mist belongs to the 
buttercup family, Ranunculaceae. It is Nigella damascena. 
Lovebird is any one of several kinds of small parrots. 
They are called /ovebirds because the mating birds 
show great affection, caressing each other with their 
bills and remaining in closely knit pairs. True lovebirds 
live in Africa. They eat seeds and fruit. Some species 
have a remarkable way of carrying grass and straw to 
their nests. They tuck these materials under the feathers 
at the base of the tail. Then they fly to their nests with 
the grasses and straws streaming behind. Lovebirds in 
captivity often tear strips of paper or pick up pieces of 
string to tuck beneath their feathers. Lovebirds have 
curved beaks and short tails that are typical of the parrot 
family. 

Scientific classification. Lovebirds belong to the parrot 
family, Psittacidae. They are members of the genus Agapornis. 
Lovelace, Richard (1618-1657), was a member of a 
group of English lyric poets called the Cavalier poets. 
These poets emphasized ideals of love, beauty, and hon- 
our, Lovelace is known chiefly for a few famous lines, 
“Stone walls do not a prison make, / Nor iron bars a 
cage” comes from the poem “To Althea, from Prison” 
(1642). "I could not love thee, dear, so much, / Loved | 


Lovebirds are small colourful parrots that live wild in tropical 
Africa. The birds also are popular pets. 


not honour more” appears in the poem “To Lucasta, 
Going to the Wars” (1648). 

Lovelace was born either in Woolwich, London, or in 
the Netherlands. He was educated at Oxford University 
and lived for a time at his wealthy family’s country estate, 
Lovelace served as a soldier in the army of King Charles 
1I. He was imprisoned twice during the civil war that 
broke out in 1642. He wrote his two famous poems in 
prison. Lovelace lost his estate while he was serving the 
king, and he died in poverty. 

Lovell, Sir Bernard (1913- _), an English astrono- 
mer, built the world’s first completely steerable radio 
telescope. This telescope can be pointed in any direc- 
tion. Lovell became famous for tracking the first artificial 
satellite, the Soviet Union's Sputnik J, in October 1957. 
The telescope has a reflector 76.2 metres wide that fo- 
cuses radio waves on an antenna in the centre of the re- 
flector. It is called the Jodrell Bank telescope after its site 
near Manchester, England. 

Lovell was born in Gloucestershire and studied phys- 
ics at Bristol University. During World War II (1939-1945), 
he worked with radar and became interested in radio 
astronomy. Radio astronomers study radio waves pro- 
duced by stars and other celestial objects. 

Lovell built the Jodrell Bank telescope because he 
wanted an instrument that could receive radio waves 
from most of the visible sky. Queen Elizabeth II knighted 
Lovell in 1961. 

See also Jodrell Bank Observatory. 

Low, Sir David (1891-1963), a British cartoonist, was 
famous for his caricatures of British statesmen. One of 
his best-known characters was Colonel Blimp, a carica- 
ture of a certain type of British conservative (see Blimp, 
Colonel). In 1927, Low became chief cartoonist for a 
London newspaper, the Evening Standard. In 1953, he 
joined the Manchester Guardian (now The Guardian). 
Low was born at Dunedin, in New Zealand. He settled in 
Britain in 1919, 

Low Church. See Anglicans. 

Low Countries are coastal regions located between 
France and Germany. The Low Countries were once 
known as the Netherlands, but were later divided into 
Belgium, Luxembourg, and the Netherlands. Each of the 
Low Countries has a separate article in World Book. 
Lowchen is a breed of small dog, also known as the /it- 
tle lion dog. Its coat is long and wavy, and may be white, 
black, or pale yellow in colour. Many lowchens have 
their coat cut in the poodle style to make them look like 
a lion. The mane is left long, the back and legs are 
trimmed short, and the tail is tufted. The lowchen stands 
from 30 to 35 centimetres high at the shoulder, and 
weighs from 2 to 4 kilograms. 

The Lowchen is one of the Bichon group of breeds, 
which originated in southern Europe. It has been known 
as a purebred dog since the 1500's. Bred for companion- 
ship, it is popular in France. Z 
Lowell, Amy (1874-1925), was an American poet, critic, 
and biographer. Like a number of other poets of her 
day, Lowell was strongly influenced by the American 
poet Ezra Pound. She was particularly influenced by 
Pound's belief that many poetic conventions of the past 
were worn out and restricted the poet's creativity. With 
Pound and other poets, Lowell became a leader of a 
movement called imagism. The imagists emphasized the 


clear, objective, and precise treatment of images, ob- 
jects, and events. They wrote in a style known as free 
verse (see Free verse). 

Lowell experimented with her own version of free 
verse, beginning with her second volume of poems, 
Sword Blades and Poppy Seed (1914). She called her 
style polyphonic, which means many-voiced, because it 
used all the “voices” of poetry, including assonance, allit- 
eration, metre, and rhythm. Her poems “Patterns” and 
“Lilacs” were experimental works that came to represent 
what was considered “modern” in poetry. “Patterns” was 
published in her collection Men, Women, and Ghosts 
(1916). “Lilacs” was published in What's O'Clock (1925), a 
collection that won the Pulitzer Prize for poetry in 1926, 
after the author's death. 

Lowell wrote several critical works on the poetry of 
her day. They include Six French Poets (1915), Tenden- 
cies in Modern American Poetry (1917), and A Critical 
Fable (1922). She also wrote John Keats (1925), a long bi- 
ography of the English poet. 

Amy Lawrence Lowell was born in Brookline, Massa- 
chusetts, into an old and distinguished New England 
family. She was educated at private schools and trav- 
elled widely, carefully preparing herself for a career in 
the arts, Lowell had a colourful personality and became 
known for her unconventional life style. Her Complete 
Poetical Works was published in 1955. 

Lowell, Francis Cabot (1775-1817), an American tex- 
tile manufacturer, founded the first mill that carried 
through the entire cotton-manufacturing process from 
raw material to finished cloth. In 1810, Lowell was al- 
lowed to inspect the Lancashire cotton mills in England. 
On his return, he and Paul Moody designed spinning 
and weaving machinery superior to the best English 
models. Lowell installed these machines in a mill at Wal- 
tham, Massachusetts, which he and others had estab- 
lished in 1814. He also planned good living conditions 
for his workers, After his death, his associates put this 
plan into effect in the industrial city of Lowell, Massa- 
chusetts, which was named after him. 

Lowell was born in Newburyport, Massachusetts. He 
graduated from Harvard University. 

Lowell, James Russell (1819-1891), was an American 
author who played an important part in the cultural life 
of the United States during the 1800s. In his own day, 
Lowell became best known as a poet, but he was also a 
noted editor, literary critic, lecturer, teacher, scholar, re- 
former, and diplomat. 

Early career. Lowell was born in Cambridge, Massa- 
chusetts, and was a mem- 
ber of a noted New Eng- 
land family. Lowell 
graduated from Harvard 
University in 1838 as class 
Poet. 

Lowell earned a law de- 
gree at Harvard in 1840 
and practised law briefly 
before he decided to de- 
Vote himself entirely to lit- 
erature. 

Soon after leaving Har- 
Vard, Lowell became active 
in the abolitionist move- 


James R. Lowell 
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ment. In 1844, he married Maria White. She also had 
strong abolitionist convictions and joined him in sup- 
port of that cause. During the late 1840's, Lowell contrib- 
uted to several abolitionist publications, including the 
National Anti-Slavery Standard, which he helped edit, 
and the Pennsylvania Freeman. 

Literary success. Lowell reached the peak of his lit- 
erary achievement in 1848. Three of his best-known po- 
etic works—A Fable for Critics, The Biglow Papers, and 
The Vision of Sir Launfal—were published then. 

The author's sense of humour dominates A Fable for 
Critics and The Biglow Papers. His humour and critical 
insight combine to make A Fable for Critics a good- 
natured verse satire on writers of his day, including 
Lowell himself. In The Biglow Papers, Lowell used hu- 
mour for social criticism. This work consists of poems 
and prose notes that show Lowell's opposition to United 
States involvement in the Mexican War (1846-1848). 

Lowell based The Vision of Sir Launfal on the legend- 
ary search for the Holy Grail, the cup that Jesus used at 
the Last Supper. The poem has a moral and Christian 
theme. It represents Lowell's early idealism but it is not 
an example of his best poetry. The hero is Sir Launfal, a 
mythical British knight (see Launfal, Sir). 

Teacher and editor. Tragedy struck Lowell during 
the years that he became known as a leading poet. Be- 
tween 1847 and 1852, three of his four children died and 
his wife, Maria, died in 1853. Although Lowell's outlook 
remained optimistic, he suffered periods of despond- 
ency that continued even after his marriage to Frances 
Dunlap in 1857. For several years, Lowell's grief over the 
deaths in his family hampered his ability to write. To 
earna stable income, he took teaching and editing jobs. 
All these developments drew him away from his dedica- 
tion to poetry. 

In 1855, Lowell succeeded the famous poet Henry 
Wadsworth Longfellow as professor of modern lan- 
guages at Harvard. He taught there from 1855 to 1872 
and again from 1874 to 1876. During most of those 
years, Lowell also held important editing positions. 
From 1857 to 1861, he served as the first editor of the At- 
lantic Monthly. From late 1863 to 1872, he was coeditor 
of the North American Review, Under Lowell's leader- 
ship, both magazines achieved major literary and intel- 
lectual importance. 

Lowell continued to write poetry, but his most impor- 
tant literary work after about 1860 was increasingly in 
prose. His essays on such famous authors as Dante, 
Shakespeare, and William Wordsworth showed his 
sharp critical judgment and literary taste. Lowell also 
wrote outspoken articles on social issues of the day, in- 
cluding the guarantee of full rights of citizenship to 
blacks. 

During the 1860's, Lowell wrote some significant po- 
etry, including a second series of The Biglow Papers for 
the Atlantic Monthly. This series reflected his antislavery 
position and his support of the North during the Civil 
War (1861-1865). He also wrote two impressive long 
poems, the Commemoration Ode (1865) and The Cathe- 
dral (1869). 

Political activities. After the Civil War, Lowell be- 
came increasingly active in politics. He served as a dele- 
gate to the Republican National Convention in 1876 but 
declined an opportunity to run for Congress that year. 
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Lowell supported the Republican presidential candi- 
date, Rutherford Hayes. After Hayes became President, 
he appointed Lowell United States minister to Spain. 
Lowell held this post from 1877 to 1880 and then served 
as minister to England until 1885, During his years in 
Spain and England, Lowell became a popular figure in 
European society and a spokesman for American ideals 
of democracy. 

In 1885, Lowell retired to Elmwood, the family home 
where he had been born. He lived quietly for the rest of 
his life but spoke at a number of public events. 

Many volumes of Lowell's writings appeared during 
his lifetime. But with the exception of A Fable for Critics, 
the two series of The Biglow Papers, and a few shorter 
poems, his work has been largely forgotten. In most of 
his poetry, Lowell failed to achieve excellence, He was, 
however, a man who followed his conscience on hu- 
manitarian and social issues and served his country and 
the world of learning well in a variety of capacities, 
Lowell, Robert (1917-1977), was a leading American 
poet. Lowell often is considered a “confessional” poet 
because he used material from his private life to gener- 
ate an image of modern culture. His poetry dramatizes 
the pain and tenderness of personal relationships, and 
his belief that society has been distorted by its overem- 
phasis on worldly things. Lowell received the 1947 Pulit- 
zer Prize for poetry for Lord Weary’s Castle (1946) and 
the 1974 Pulitzer Prize for poetry for The Dolphin (1973). 

Lowell's early poems dealt with the failures and 
strengths of religious and historical tradition. They were 


brilliant, complex, and very formal. The Mills of the 
Kavanaughs (1951) gave more personal expression to his 
themes by using the dramatic monologue. He adopted 
an offhand and autobiographical style in such works as 
Life Studies (1959), For the Union Dead (1964), and Day 
by Day (1977). Life Studies won the 1960 National Book 
Award for poetry. The collection History (1973) contains 
the poet's reflections on world events. Lowell was also 
an award-winning translator and wrote three plays 
about early United States history. These plays were pub- 
lished under the title The Old Glory (1965). His Collected 
Prose was published in 1987, after his death. 

Robert Traill Spence Lowell, Jr., was born in Boston. 
He was related to the poets James Russell Lowell and 
Amy Lowell. He was a conscientious objector during 
World War II and was active in antiwar movements dur- 
ing the 1960s. 

See also American literature (Personal and confes- 
sional poetry; picture). 

Lowestoft is a fishing port and seaside resort in Suf- 
folk, on the North Sea coast of England. It lies 16 kilome- 
tres south of Great Yarmouth. Lowestoft is part of Wa- 
veney local government district. The area has pleasant 
sands and offers both sea and river fishing. Lowestoft 
Ness is the most easterly point in England. The town's 
old part includes the quaint area known as the Scores. 
The town has associations with George Borrow, the 
writer, and is the birthplace of Benjamin Britten, the 
composer, See also Waveney. 

Lowlands. See Scotland (The land). 


L. S, Lowry was known for his paintings of industrial scenes in Greater Manchester. Many of his 


pictures show the Way of life of the people living in the factory areas. 


Lowry, L. S. (1887-1976), a British artist, became fa- 
mous for his paintings depicting industrial towns in 
Greater Manchester. His striking use of white and greys 
gave his work a highly individual style. Laurence Ste- 
phen Lowry was born in Manchester. He was elected to 
the Roya! Academy in 1962. 

See also Painting (picture: The Pond). 

Lowry, Malcolm (1909-1957), was an English author 
best known for his novel Under the Volcano (1947). In 
that novel, Lowry created a complex psychological and 
symbolic study of a disturbed mind. The story takes 
place on the last day in the life of Geoffrey Firmin, a for- 
mer British diplomat living in Mexico, who has become 
a hopeless alcoholic. 

Clarence Malcolm Lowry was born in New Brighton, 
near Birkenhead, England, and graduated from Cam- 
bridge University in 1932. Lowry wrote Ultramarine 
(1933), a fictional account of a sea voyage he took as a 
young man. He did much of his writing from 1939 to 
1954 while living in Canada, near Vancouver, British Co- 
lumbia. 

Lowry left considerable unpublished material when 
he died. Some of it was published after his death, in- 
cluding a book of poems, a collection of letters, and sev- 
eral works of fiction. 

Loyalists. See American Revolution. 

Loyola, Saint Ignatius (1491-1556), was a Roman 
Catholic religious leader who founded the Society of 
Jesus. Members of this religious order of men are 
known as Jesuits. 

Ignatius was born into an aristocratic Basque family 
near Azpeitia, Spain. His real name was Iñigo de Loyola. 
In 1517, Ignatius became a courtier of the Duke of 
Nájera. While fighting the French at Pamplona in 1521, 
Ignatius suffered severe wounds. During his long pe- 
riod of recovery, he read a book about the life of Jesus 
and stories about the saints. These books convinced him 
that he should abandon his life of ambition and pleas- 
ure, After his recovery, he went to the Benedictine mon- 
astery of Montserrat, near Barcelona. There, he hung up 
his sword at the altar of the Virgin Mary and dedicated 
himself to a spiritual life. 

During much of 1522 and 1523, Ignatius lived in a 
cave near Manresá, where he prayed and subjected 
himself to many physical discomforts. During this time, 
he underwent mystical experiences. Ignatius drew on 
these mystical experiences in his Spiritual Exercises, a 
manual of self-discipline and prayer. He wrote Spiritual 
Prercises between 1522 and 1541, and it was published 

n 1548, 

To prepare for the priesthood, Ignatius studied hu- 
manities and theology in Paris from 1528 to 1535. In 
1534, he and six other men formed the Society of Jesus. 
They took vows of poverty and chastity. 

Ignatius was ordained a priest in 1537. He and the 
other Jesuits then went to Rome to offer their services to 
the pope. On the way, Ignatius had a vision at the shrine 
of La Storta, near Rome. In the vision, God told Jesus, 1 
desire you to take this man for your servant” Then Jesus 
said to Ignatius, "I will be favourable to you in Rome. 
Pope Paul Ill approved the Society of Jesus in 1540. Igna- 
tius became its first superior general (head). He also 
Wrote the order's constitutions, which established the 
Jesuits’ organization and way of life. 
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Under the leadership of Ignatius, the Jesuits helped 
reform the church during a self-renewal movement 
called the Counter Reformation (see Roman Catholic 
Church [The Counter Reformation). The Jesuits also pro- 
moted religious education in schools and colleges and 
preached the Gospel in Asia and the New World. Igna- 
tius regarded himself as divinely chosen to lay the foun- 
dation for all these undertakings. 

Ignatius remained superior general of the Jesuits until 
his death. He was canonized (declared a saint) by Pope 
Gregory XV in 1622. His feast day is July 31. 

See also Jesuits; Xavier, Saint Francis. 

LSD is an extremely powerful drug that causes distor- 
tions in thinking and feeling, These distortions include 
hallucinations, during which a person sees, hears, 
smells, or feels things that do not really exist. A dose of 
only 100- to 200-millionths of a gram of LSD can pro- 
duce a mental and emotional experience called a trip 
that lasts from 8 to 12 hours. Most scientists believe that 
people who use LSD do not become physically depend- 
ent on the drug. 

The letters LSD stand for /ysergic acid diethylamide. 
LSD is made from ergot, a fungus that grows on rye and 
wheat. Two Swiss chemists, Arthur Stoll and Albert Hof- 
mann, first made LSD in 1938. In 1943, Hofmann acciden- 
tally swallowed a small amount of LSD and discovered 
the drug's hallucinatory effects, 

The effects of LSD can seem either pleasant or fright- 
ening. The drug may give users the feeling that they are 
gaining new insights into their personality and past ex- 
periences. LSD also makes individuals anxious, con- 
fused, or terrified. The user may panic and require med- 
ication to overcome the effects of LSD, Some scientists 
believe the drug can cause birth defects in the babies of 
women who take LSD during pregnancy. 

A person who takes LSD may see shifting patterns of 
light and “hear” colours. The sensory reactions become 
exaggerated and moods may alter rapidly from intense 
happiness to deep depression. 

A user of LSD may experience a flashback when not 
under the influence of the drug. During a flashback, a 
person relives a frightening trip that occurred weeks or 
months before, The person may also become anxious or 
depressed and fear losing his or her mind, The number 
of deaths caused directly by LSD are unknown. How- 
ever, accidents and suicides have occurred as the result 
of “bad trips.” The possession or sale of LSD is illegal in 
most countries. 

See also Hallucinogenic drug. 

Lu Xun (1881-1936) was the most important Chinese au- 
thor of the early 1900s. His satiric short stories of social 
criticism helped establish the short story as a literary 
form in China. 

He was born in Shaoxing, Zhejiang Province. His orig- 
inal name was Zhou Shuren. From 1898 to 1902, he stud- 
ied in Nanjing. He then went to Japan where he origi- 
nally studied to become a doctor. In 1906, he gave up 
his medical course to study literature. In 1909, he re- 
turned to China, where he taught in several universities. 

In 1918, his story A Madman’s Diary, was published. 
This work, which attacked the Chinese culture of the 
time, earned him a high reputation. Lu Xun’s next story 
The Story of Ah Q was published in 1921, This work at- 
tracted great attention in China and other countries. 
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Luanda (pop. 1,200,000) is the capital and largest city of 
Angola, and the country’s chief industrial centre and 
port. It lies on the west coast of Africa, along the Atlantic 
Ocean (see Angola [map)). 

Industrial facilities in Luanda include foundries; saw- 
mills; textile mills; and cement, printing, and food proc- 
essing plants. An airport and a railway serve the city. 

The Portuguese established a colony in Angola in 
1575 and founded Luanda in 1576. The city became the 
main centre of Portuguese settlement in Angola. The 
Portuguese built many impressive European-style struc- 
tures in Luanda, including a fortress, churches, libraries, 
business and government buildings, and apartment 
buildings. 

Civil war broke out after Angola became independ- 
ent, and most of the Portuguese left. Today, most of Lu- 
anda‘s people are black Africans. 

Luang Prabang. See Louangphrabang. 

Luba are an important ethnic group in the African 
country of Zaire. Approximately 3 million Luba live in 
Zaire. Most of them live in the grasslands of the central 
and southeastern parts of the country. The Luba consist 
of two main groups—the Luba-Kasai and the Luba-Shaba. 

Most of the Luba-Kasai live in cities and towns. They 
are familiar with Western culture, and many hold high 
posts in government, industry, and trade. Most of the 
Luba-Shaba live in rural villages and work as farmers. 

The Luba speak a language called Tshiluba, which be- 
longs to the Bantu family of African languages. The tra- 
ditional Luba religion recognizes a supreme being as 
well as lesser gods and the spirits of ancestors. Luba 
woodcarvers are world famous for the beautiful masks 
and statues that they create to honour the memory of 
their ancestors. 

The Luba descended from Bantu-speaking peoples 
who probably came to central Africa about 2,000 years 
ago. By 1700, a number of Luba-Shaba groups had 
united to form the Luba Empire. They developed a pow- 
erful army that conquered many neighbouring peoples. 
The Luba also established a prosperous trade in such 
goods as copper, iron tools, and salt. The empire col- 
lapsed in the late 1800's after it was invaded by African, 
Arab, and Portuguese slave traders. 

During the early 1900s, large numbers of Luba-Kasai 
began to move from rural to urban areas and to adopt 
numerous aspects of Western culture. Many others took 
jobs in copper mines in the southern part of the country. 
During the early 1960's, the competition for jobs and for 
political influence led to tensions that resulted in out- 
breaks of violence in several cities between the Luba- 
Kasai and other ethnic groups. 

Lubbock is the name of a British family whose mem- 
bers won fame in several fields, particularly politics. 

John Lubbock (1834-1913), the first Baron Avebury, 
became Liberal member of Parliament for Maidstone in 
1870. He was largely responsible for the passing of 
many acts, including the Bank Holidays Act, the Ancient 
Monuments Act, and the Shop Hours Act. He was also 
an authority on natural history and prehistoric anthro- 
pology, and wrote many books on these subjects. 

John Lubbock was born in London and educated at 
Eton College. At the age of 14, he went to work at the 
banking house of his father, who was an eminent ama- 
teur astronomer. 


Eric Reginald Lubbock (1928- _), the fourth Baron 
Avebury, carried on the family’s liberal tradition. In 1962, 
he gained a remarkable victory in a by-election at Or- 
pington, now in Greater London, turning a Conservative 
majority of more than 14,000 into a Liberal majority of 
more than 7,000. He held the seat until 1970. 

He was born in London, and educated at Harrow 
School and Oxford University. In 1963, he became a vice 
president of the Liberal Party, and Liberal whip in the 
House of Commons. He was one of the first peers to re- 
nounce his title. 

Liibeck (pop. 210,318) is the most important German 
port serving shipping on the Baltic Sea. The city lies in 
Germany on the Trave River, which empties into the Bal- 
tic (see Germany [political map)). Lübeck is a centre of 
machine manufacturing and shipbuilding. 

A natural harbour made Liibeck an important trading 
point from the time it was founded in 1143. In 1226, the 
city became a self-governing imperial free city (see Free 
city). Liibeck was leader of the Hanseatic League, a com- 
mercial union of north German cities that grew out of 
trade associations that had begun to develop in the late 
1100s. By 1669, when the last meeting of the league's 
diet (assembly) was held, Liibeck had lost much of its im- 
portance. See Hanseatic League. Completion of the 
Elbe-Trave Canal in 1900 reestablished Liibeck as an im- 
portant port by connecting it to the Elbe River, one of 
Europe's busiest waterways. 

Lubitsch, Ernst (1892-1947), a German-born film di- 
rector and producer, became famous for his comedies 
and farces. His films are characterized by clever filming 
devices and ironic insights into human behaviour, espe- 
cially the battle between the sexes. 

Lubitsch was born in Berlin, He gained fame as the di- 
rector of Gypsy Blood (1918), Passion (1919), and other 
historical spectacles. He arrived in Hollywood in 1923 
and surprised everyone by turning to the witty, sophisti- 
cated comedy of manners, which became known for 
“the Lubitsch touch.’ His major comedies include Trou- 
ble in Paradise (1932); Ninotchka (1939), starring Greta 
Garbo; his satire on war, To Be or Not To Be (1942); and 
Heaven can Wait (1943), Musicals such as The Love Pa- 
rade (1929) and The Merry Widow (1934) exemplified his 
creative use of sound. 

Lubrication system. See Petrol engine (Lubrication 
system). 

Lucas, George (1944- ), is an American film pro- 
ducer, director, and writer. He wrote and directed the 
science-fiction fantasy Star Wars (1977), one of the most 
popular films in cinema history. The film became an in- 
ternational success because of its creative special ef- 
fects, appealing characters, and exciting story of good 
versus evil. Lucas produced two later films in the Star 
Wars series, The Empire Strikes Back (1980) and Return 
of the Jedi (1983). 

Lucas produced the popular films Raiders of the Lost 
Ark (1981) and Indiana Jones and the Temple of Doom 
(1984), and was an executive producer on /ndiana Jones 
and the Last Crusade (1989). All three films were di- 
rected by his friend Steven Spielberg. The films reflect 
the love both men feel for the action-packed adventure 
films of their youth. 

Lucas was born in Modesto, California. He won a na- 
tional student film competition in 1967 for his short film 


Electronic Labyrinth: THX 1138-4EB. He was coauthor 
and director of a feature-length version of the work, THX 
1138 (1971), Lucas also served as coauthor and director 
of American Graffiti (1973). This film about teenagers in 
the early 1960's reflects his own high school years. Lucas 
also produced the fantasy film Willow (1988). 

Luce, Clare Boothe (1903-1987), became famous for 
her activities in American politics and government. She 
was also a noted playwright. Luce served in the U.S. 
House of Representatives from 1943 to 1947 as a Repub- 
lican from Connecticut. She served as U.S. ambassador 
to Italy from 1953 to 1956. Luce became one of the first 
women to represent the United States in a major diplo- 
matic post. She was appointed ambassador to Brazil in 
1959, but resigned after 
winning Senate approval 
because several senators 
questioned her ability. 

Luce’s plays are noted 
for their sharp dialogue 
and sarcastic characteriza- 
tions. Her most successful 
play, The Women (1936), 
satirizes rich, idle Ameri- 
can women. Luce’s other 
plays include Abide with 
Me (1935), Kiss the Boys 
Good-bye (1938), and Mar- 
gin for Error (1939). 

Clare Boothe was born 
in New York City, She worked as a magazine editor and 
journalist from 1929 to 1934. In 1935, she married Henry 
Luce, the founder of Time and Life magazines. After con- 
verting to Roman Catholicism in 1946, she wrote several 
articles on religious subjects. 

Luce, Henry Robinson (1898-1967), was a noted 
American publisher and editor. Time, his weekly news 
magazine, added new words and introduced writing 
twists to the American language. Life, a pictorial maga- 
zine begun by Luce, had many imitators. 

Luce and his friend Briton Hadden founded Time 
magazine in 1923, and in 1930 Luce started Fortune, a 
periodical for business people. His radio programme 
March of Time began in 1931, and a series of the same 
name began as newsreels in 1935. Both were aban- 
doned in 1953. Luce purchased Architectural Forum in 
1932 and began publishing Life as a weekly in 1936. He 
launched another periodical, House and Home, in 1952. 
In 1964, the publishing rights to Architectural Forum 
were given away and 
House and Home was sold. 
Life ceased publication in 
1972, but resumed in 1978 
as a monthly. The first issue 
of Luce's magazine Sports 
Mlustrated appeared in 
1954, 


Clare Boothe Luce 


Luce was born in Deng- 
zhou (now Penglai), China. 
Luce graduated from Yale 
University. His wife, Clare 
Boothe Luce, gained fame 
as a playwright (see Luce, 
Clare Boothe). 


Henry R. Luce 
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Lucerne (pop. 60,562; met. area pop. 158,895) is a tour- 
ist centre and historic city in central Switzerland. The 
German name of the city is Luzern. Lucerne lies on the 
western shore of the Lake of Lucerne and on the banks 
of the Reuss River. For location, see Switzerland (map). 

Lucerne is the capital of the canton (state) of Lucerne. 
The city's location along the lake and near magnificent 
mountains attracts thousands of visitors annually. Its 
other attractions include medieval houses, the covered 
Chapel Bridge, an annual music festival, and the Swiss 
Transport Museum and other museums. The famous 
Lion of Lucerne monument in the city honours Swiss 
soldiers who were killed while serving the king of 
France during the French Revolution. 

Lucerne dates from the early 700s. In 1332, it became 
the first town to enter into an alliance with the peasants 
of central Switzerland. This action was an important step 
in the eventual unification of Switzerland, See Switzer- 
land (History). 

Lucerne. See Alfalfa. 

Lucerne, Lake of. See Lake of Lucerne. 

Luciani, Albino. See John Paul |. 

Lucifer is a name commonly used for the devil. It was 
originally a Latin word meaning /ight bearer. The word 
comes from a Latin translation of a Hebrew term from 
Isaiah, which means shining one. It appears in Isaiah 
14:12: "How you have fallen from the heavens, O shining 
one, son of morning!” 

Isaiah applied the name shining one or Lucifer to a 
king of Babylon. But it came to be thought of as an evil 
archangel who was hurled from heaven for his wicked- 
ness and revolt against God. The word also refers to the 
planet Venus as the morning star. 

Lucknow (pop. 1,669,136) is a city in north-central 
India, the capital of the state of Uttar Pradesh. The city 
stands on the Gomati River, in the fertile Middle Ganges 
valley. Lucknow is well served with good road, rail, and 
air links to other parts of the country. For location, see 
India (political map). 

The city’s minarets and gilded cupolas present a strik- 
ing picture from a distance. In the northwestern part of 
the city is the old commercial district with silversmith 
shops and stalls of other crafts such as fine embroidery, 
brasswork, and printing. Modern office blocks and 
shops rise in the southeast of the city. Industries include 
railway workshops, cotton mills, and sugar factories. 

In the 1200s, Muslims built a fort on the site where 
Lucknow now stands. In 1590, the city became the head- 
quarters of a Mughal province and, in 1775, it was estab- 
lished as the capital of the largely independent Nawabs 
of Oudh. These rulers built magnificent palaces and 
mosques along the river ina blend of Mughal and Euro- 
pean styles. 

The Lucknow region became part of the British Em- 
pire in 1856. Indian soldiers seized Lucknow during the 
Indian Revolt of 1857 (see Indian Revolt), The small Brit- 
ish force there was trapped for 140 days before being 
rescued by a British relief expedition in 1858. Lucknow 
figured prominently in Indian politics during the 1900s. 
The British focused their efforts on Lucknow in a bid to 
recruit support from the great landowners and the Mus- 
lim League against the Indian National Congress. Since 
Indian independence was gained in 1947, Lucknow has 
become a rapidly growing city. 
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Lucretius (997-55? B.C) was a Roman poet and philoso- 
pher. His only surviving work is a philosophical and sci- 
entific poem called De rerum natura (On the Nature of 
Things! Lucretius wrote the poem to free humanity from 
religious superstition and the fear of death The poems 
emotional power and vivid language help to make it a 
masterpiece of Latin literature. 

Lucretius was inspired by the teachings of the Greek 
philosopher Epicurus in writing De rerum natura The 
poem reflects the Epicurean ideals of a tranquil mind 
and freedom from irrational fear. It argues that people 
need not fear a lile after death, because the soul- like 
everything else is a cluster of atoms and therefore dis- 
perses after death The poem also argues that people 
should not fear the gods, because the gods remain aloof 
from human aftairs. The poem gives rational explana- 
tions for earthquakes, thunder, and other phenomena 


Lucretius full name was Titus Lucretius Carus. Ac- 
cording to one story, Lucretius went mad after a 
love potion. He wrote brief periods 
verity this story, but Lucretius poem does bitterly de- 
nounce the passions of love 

See also Atomism: Epicurus. 

Luddites attached textile factories and wrecked ma- 
chinery in Britain between 1611 and 1616. They were ac- 
tive in Derbyshire, Greater Manchester, Nottingham: 
shire, and Yorkshire. The Luddites received their name 
from their mythical leader Ned Ludd They believed that 
the introduction of new textile machines in the earty 


in Nottingham and destroyed lace and stocking frames. 
The movement soon spread to other counties. The gov- 
ernment replied with repressive measures A mass trial 
at York in 1813 sentenced many Luddites to hanging or 
transportation. Machine breaking flared up again in 
1816, during a depression that followed the 
Wars. The movement 


more workers 
Ludendortl, Erich Friedrich Wilhelm (1865 1937. 
a German general, served as chief of staff to Paul von 


Vindenburg World War L Ludendortf’s help in 
organization and resulted, historians believe, 
in many victories for 


During World War |, Ludendortl rose from the rank 
of chiel quartermaster of the Second Army to chief of 
stall of the entire German Army. After the of the 
Garman Army in 1918. Ludendorfi fled to He 
returned in 1919 to enter politics, and aligned himself 
with the Narn 

He took part in the untuceesstul Beer Hall Putech trev- 
okaoni. organized try Adolf Hitler, in Munich in 1923 
Ludendort went to trial along with Hitler, but was freed 
because of his war record. Later, he broke with Hitler. 
He became a believer in a pagan religion that wor- 
shipped the old German god Wotan Ludendorf was 
born near Posen, Germany (now Pornar. Polandl He re- 
ceived a military education. 

Lasftwaffe has been the name of the German Air Force 
since 1935. The word means air weapon or air arm. 


Reich Marshal Hermann Goering commanded the Luft- 
waffe during World War Il. He succeeded in making ita 
separate force with a status equal to that of the German 
army and navy. The Luftwaffe effectively supported Ger- 
man ground forces in Poland, Norway, France, Crete, 
and the Soviet Union. But it failed to win the critical Bat- 
tle of Britain. See also Alr force (Famous air battles; Go- 
ering, Hermann Wilhelm, 
Luge is a winter sport in which one or two people lie 
on their back on a sledge and race feet first down a 
steeply banked, ice-covered course. The sledge with the 
fastest combined time over a number of runs wins the 
competition. Luge is the French word for a small sledge. 
Aluge has two wooden or plastic runners 
with steel The sledge is about 1 metre long, 45 
centimetres wide, and 20 centimetres high. One person 
sledges can weigh up to 22 kilograms. Two: 
sledges can weigh up to 25 kilograms. The r lies on 
an aerodynamically shaped fibreglass seat He or she 
steers by pressing in on the runners with the legs and 


Luge is 4 winter sport in which one or two Competitors rece 
down a steeply banked ice covered Coun on a sledge (om 
petitors he on thew back and race feet first 


pressing down on the sledge with the shoulders Luge 
shedges have been clocked at over 120 kilometres per 
hour. 


See also Olympic Games table! 
Lugworm is a small sea worm with a soft body Deep- 
sea fishing enthusiasts often use this worm for bait Lug 
worms live along the Atlantic coasts of Europe and 
North America and around the Mediterranean Sea They 
live underwater, in burrows dug into the sand. During 
low tide, the burrows may be exposed. The lugworms 
body is from 13 to 20 centimetres long, and is made up 
of rings or The front end of the body is 
thicker than the hind end and is covered with bristles. 
The lugworm breathes with 13 pairs of gills. 

Scientific classification, are en the phylum AS- 
SANAK GS PA Common SUNSA 

marma 


Luke, Saint, was an early Christian who was a friend 
of Saint Paul. Little is known about Luke, He is men- 
toned only three times in the New Testament. Paul de- 
scribed Luke as a "beloved physician” (Col. 4:14), 

Tradition identifies Luke as the author of the third 
Gospel and its companion volume, the Acts of the Apos- 
les. Luke's life and career have been reconstructed 
using this material, Later tradition reports that he taught 
in Alexandria, Rome, and Greece, and died in Asia 
Minor. Although modern scholars agree that the same 
person wrote the third Gospel and Acts, most of these 
scholars do not consider Luke the author, Luke's feast 
day is celebrated on October 18. 

See also Gospels; Bible (Books of the New Testa- 
ment. 

Lully, Jean Baptiste (1632-1687), an Itallan-born com- 
poser, wrote the first significant French operas. Lully’s 
emphasis on a sense of motion in his music, whether 
slow or lively, was typical of the baroque style (see Ba- 
roque). He established a slow-fast-slow tempo sequence 
for the musical form called French overture. He thus set 
up a contrast with the fast-slow-fast pattern of the Malian 
overture. The melodies of Lully’s arias (solos) are filled 
with emotion. 

Lully was born in Florence and was brought to France 
as a child. He became a clever and unscrupulous cour- 
tier in the court of Louis XIV, In his operas, Lully adapted 
ancient myths to heighten the glory of the king, who be- 
came his patron, Lullys best-known operas include Cad- 
mus and Hermione (\673), Amadis de Gaule (1684), Ro- 
land (1685), and Armide et Renaud (1686). He also 
composed music for many ballets. Lully influenced the 
works of Jean Philippe Rameau in France and Johann Se- 
bastian Bach and George Frideric Handel in Germany. 
Lumen. See Candela; Light (Measuring light). 
Lumière brothers were two French brothers who 
became noted scientists. Auguste (1862-1954) and Louis 
Joan (1864-1948) became known for their work in photo- 
chemistry. In 1895, they Invented the Cinématographe, a 
combination film camera, printer, and projector. Some 
of the first films were luced and shown to audi- 
ences with this apparatus. In 1904, the Lumière brothers 
patented the autochrome plate, the first popular direct- 
colour photographic process. The Lumière brothers 
were born in Besangon, France. 

Luminescence is the giving off of light by means 
other than heat. The emission of light by means of heat 
usually im- 


other forms of light the eye cannot see. 


rescence. 
See also Bloluminescence; Fluorescence; Phospho- 
rescence. 
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also called /umpsucker, is a fish that lives 

near the shore in the cold ocean waters of the north. its 
body and head are thick and short. Its back is arched. 
The lumpfish has a sucking disc that enables it to cling 
to rocks. It has wartlike tubercles (lumps) instead of 
scales. Lumpfishes are exploited for food in northern Eu: 
rope and the Soviet Union. In Great Britain, they are also 
known as cockpaddles. 

Scientific classification. The lumpfish is in the lumpsucker 
family, Cyclopteridae. The North Atlantic lumpfish is genus C) 
clopterus, species C lumpus. 


The bulky shape of the lumpfish gives It Its name. 


Lumpy Jaw. See Actinomycosis. 
Lumumba, Patrice. See Zaire (History). 

Luna was the goddess of the moon in Roman mythol- 
ogy. The word una is the Latin word for moon, Luna 
protected s and controlled the menstrual cycle of 
Pran She awe across the sky at night in a chariot, 
To explain moonless nights, the Romans claimed that 
Luna had fallen in love with a mortal shepherd named 
Endymion and had left the sky to visit him. See also 


Endymion. 
Luna. See Space travel (Space probes). 
Luna, Juan (1857-1899), was the most important Fili- 
pino painter of the 1800s. He was the first artist from his 
country to become well known outside the Philippines 
Luna painted in the grand manner of the French 
Academy of his time. He painted literary and historical 
scenes. His work dealt with such themes as maidens 
nations, and Roman lovers in theatrical 
He was appreciated for his confident and forceful 


Luna was born in Badoc, Ilocos Norte He studied at 

the nautical school in Manila betore enrolling at the 
‘of Fine Arts. in 1877, he went to Spain and 

studied at the Royal Academy of Fine Arts, Madrid. He 
travelled to Rome in 1878 and was influenced by Italian 
artists At the National of Fine Arts in Madrid, 
Luna won a silver medal in 1881 and a gold medal in 
1584. He won the gold medal for his huge canvas Spo 
larium. depicting Roman gladiators 
In 1892, he accused his wife of being unfaithful to 
him. In a fit of jealousy, he shot his wife and her mother 
dead at their Paris residence. A French court acquitted 
him of murder, on the grounds that his act was “in de 
fence of his honour.” Luna returned to the Philippines in 
1894. He died in Hong Kong. 
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Lunar day. See Moon (The orbit of the moon). 
Lunar eclipse. See Eclipse (with picture); Moon 
(Eclipses). 

Lunar module. See Space travel (pictures). 

Lunar month. See Calendar. 

Lunar rover. See Moon (picture); Space travel (Ex- 
ploring the moon; picture). 

Lund (pop. 81,199) is a city in southern Sweden, 20 kilo- 
metres northwest of Malmö. It is an important educa- 
tional and cultural centre for the south of Sweden, with 
museums of art and cultural history and a major univer- 
sity, founded in 1671. Lund is also a centre for light in- 
dustries, It was founded by the Danish king Canute in 
1020 and was for about 600 years an important part of 
Denmark. It has a Romanesque cathedral built in the 
1100s. 

Lunda are a people who live in Zaire, Angola, and 
Zambia. They ruled several central African kingdoms 
from the 1600s to the 1800s. 

Most Lunda live in small rural villages and farm the 
land for a living. They grow a root crop called cassava 
and several grains, including maize, millet, and sor- 
ghum. They also fish and sell their catch to towns in the 
rich copper-mining areas of Zaire and Zambia. Since 
about 1960, large numbers of Lunda have moved from 
rural areas to towns and cities. The people speak a lan- 
guage that belongs to the Bantu group of African lan- 
guages (see Bantu). Many Lunda are Christians. 

During the early 1600s, the Lunda formed a powerful 
kingdom under a series of rulers called the mwaant yaar 
(king). The Lunda kingdom became one of central Afri- 
ca's largest empires. It covered large parts of what are 
now Zaire, Angola, and Zambia. During the 1700's, sev- 
eral groups broke away and established their own king- 
doms. One of these kingdoms—Kazembe in northeast- 
ern Zambia—became a major centre of commerce in the 
1800's. Kazembe carried on long-distance trade with 
people on the east and west coasts of Africa. 

In the 1900s, the Lunda played a major role in African 
political developments. The Lunda in Zambia helped 
drive out the British colonial rulers in 1964. The Lunda in 
Zaire’s Katanga Province (now the Shaba Region) partici- 
pated in a movement to make the province independ- 
ent. This struggle resulted in a series of armed revolts in 
the 1960's and 1970s. Also in the 1970s, the Lunda took 
part in a civil war in Angola between rival groups that 
wanted to rule the country. 

Lundy Island is an island in the Bristol Channel off 
the north coast of Devon in the United Kingdom. It lies 
about 39 kilometres due west of Ilfracombe and 19 kilo- 
metres north of Hartland Point. It is 4 kilometres long 
and 1} kilometres broad. It is a bird observatory con- 
trolled by the British Trust for Ornithology. Many puffins 
breed on Lundy. The remains of Marisco Castle stand on 
the island. Lundy belongs to the National Trust (see Na- 
tional Trust). 

Lüneburg (pop. 59,645) is a city in the German state of 
Lower Saxony, in northern Germany. Its products in- 
clude coal, chemicals, iron, and salt, and it is a tourist re- 
sort and spa. It has numerous fine buildings dating from 
the 1200's onward, including medieval churches, Renais- 
sance houses, and a palace of the dukes of Brunswick. 
The city gave its name to the surrounding administrative 
district, an area of about 15,000 square kilometres be- 


tween the Elbe River to the north and east and the 
Weser and Aller rivers to the west and south. The dis- 
trict is largely rural. The largest part of it, known as the 
Lüneburger Heide (Lüneburg Heath) lies south of the 
city. It has unspoilt forest areas, conifer plantations, and 
tracts of wild heathland. Part of it is a nature reserve 
which attracts tourists and walkers. In this area, Field 
Marshal Montgomery accepted the surrender of the 
German forces to the Allies on May 4, 1945. 

Lung is the chief breathing organ of mammals, birds, 
reptiles, and most adult amphibians. The main job of the 
lungs is to exchange gases. As blood flows through the 
lungs, it picks up oxygen from the air and releases car- 
bon dioxide. The body needs oxygen to burn food for 
energy, and it produces carbon dioxide as a waste prod- 
uct. This article discusses the human lungs, but the 
lungs of other animals function in a similar way. 

Parts of the lungs. Human beings have two lungs—a 
left lung and a right lung—which fill up most of the 
chest cavity. A lung has a spongy texture and may be 
thought of as an elastic bag filled with millions of tiny air 
chambers, or sacs. If the walls of the air sacs could be 
spread out flat, they would cover about half a tennis 
court. The somewhat bullet-shaped lungs are sus- 
pended within the ribcage. They extend from just above 
the first rib down to the diaphragm, a muscular sheet 
that separates the chest cavity from the abdomen. A thin, 
tough membrane called the viscera/ pleura covers the 
outer surface of the lungs. The heart, large blood ves- 
sels, and oesophagus (the tube connecting the mouth 
and stomach) lie between the two lungs. 

The lungs are designed to receive air, which enters 
the body through the mouth or nose. The air passes 
through the pharynx (back of the nose and mouth) and 
the /arynx (voice box) and enters the airways—a system 
of tubes that leads into the lungs. The largest of these 
tubes is the trachea (windpipe), which divides into two 
smaller tubes called bronchi. Each bronchus enters one 
lung, about a third of the way from the top to the bot- 
tom of the lung. Within the lung, the bronchus divides 
into smaller and smaller tubes, much as a tree limb di- 
vides into branches and twigs. The final “twigs” are tiny 
tubes called bronchioles. The smallest bronchioles, 
called terminal bronchioles, \ead to the respiratory units 
of the lung. The respiratory units are made up of many 
alveolar sacs. Each sac contains about 20 tiny air spaces 
called a/veoli. The walls of each alveolus contain net- 
works of extremely small blood vessels called pu/mo- 
nary capillaries. \t is here that gas exchange takes place. 

Three to five terminal bronchioles and the alveoli that 
they supply with air form a /obu/e. Many lobules unite to 
form the major subdivisions of the lung, called /obes. 
The left lung has two lobes, and the right lung has three. 
Each lobe has its own branches of bronchi and blood 
vessels, so a diseased lobe may be removed without 
sacrificing the usefulness of the other lobes. 

Blood reaches the lung through two routes. Almost 
all of the blood comes through the pu/monary circula- 
tion. This blood has already circulated through the body 
tissues, where it has given up its oxygen and picked up 
carbon dioxide. A small amount of blood reaches the 
lungs through the bronchial circulation. This blood is 
rich in the oxygen and nutrients that the airway tissues— 
like all other body tissues—need. 


Parts of a human lung 


The right lung consists of three lobes, and the left lung, two. Air 
enters a lung through a bronchus, which splits into bronchioles. 
Each bronchiole leads to a respiratory unit with alveolar sacs. 


Trachea (windpipe) 


Pulmonary veins. 


Enlarged Section ofa Lung 
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Respiratory unii 


Cross Section of an Alveolar Sac 


An alveolar sac consists of an alveolar duct and about 
20 alveoli. Blood picks up oxygen and releases carbon 
dioxide as it passes through the alveolar walls. 
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Gas exchange in the lungs. In order to supply oxy- 
gen to the blood and remove carbon dioxide from it, the 
lungs must draw in fresh air and expel stale air. Fresh air 
is drawn in when the diaphragm and the muscles be- 
tween the ribs contract. This action—called inspiration 
or inhalation—makes the chest volume larger and 
causes the lungs to expand. The expansion creates a 
slight vacuum in the lungs, and air from the atmosphere 
flows in. When the muscles relax, the lungs return to a 
smaller volume, and gas flows out into the atmosphere. 
This action is called expiration or exhalation. 

Blood entering the lungs through the pulmonary cir- 
culation is dark-coloured, low in oxygen, and high in 
carbon dioxide. It is pumped by the right side of the 
heart into the pu/monary arteries, which lead to the 
lungs. The pulmonary arteries divide into smaller and 
smaller blood vessels, ending with pulmonary capil- 
laries in the walls of the alveoli. The alveolar walls are so 
thin that oxygen and carbon dioxide move through them 
easily. Oxygen passes from the alveoli to the blood in 
the capillaries. At the same time, carbon dioxide leaves 
the blood and enters the alveoli. Once this exchange is 
completed, the blood becomes bright red and enters 
the pulmonary venous system. In this system, small ves- 
sels join to form larger vessels. The largest vessels, the 
pulmonary veins, carry blood to the left side of the 
heart. The oxygen-rich blood is then pumped by the left 
side of the heart back to the body tissues. 

Other jobs of the lungs. Because the lungs must in- 
hale the air from the environment, they are exposed to 
bacteria, viruses, dust, and pollutants. A sticky fluid 
called mucus lines the airways and traps most of these 
foreign substances. Tiny, hairlike structures called cilia 
move together in a wavelike manner that pushes the 
mucus upwards into the throat. There, the mucus and its 
trapped “invaders” are coughed up or harmlessly swal- 
lowed. Some substances do not get caught in the mucus 
and thus make their way into the alveoli. There, special 
cells called a/veolar macrophages engulf the particles 
and carry them to the mucus or destroy them. 

The lungs also help cleanse the blood of harmful sub- 
stances. Blood flowing through the capillaries of the 
lung is filtered so that particles such as blood clots and 
fat globules are removed. Macrophages and other cells 
then break up and remove the trapped material. 

Another function of the lungs can be compared to the 
operations of a chemical processing plant. Some cells 
make a fatty substance called surfactant, which coats the 
alveoli and allows them to expand easily. Other cells 
add, remove, or change materials in the blood that af- 
fect the function of the lungs or other organs. 

Finally, the air exhaled by the lungs is used to make 
the vocal cords in the larynx vibrate. This action creates 
the sound necessary for speech. 

Diseases of the lungs occur despite the defences 
provided by the mucus and macrophages. Sometimes, 
the number of harmful particles reaching the alveoli is 
so great that the macrophages cannot remove them all. 
In other cases, the particles can resist or destroy the 
macrophages. 

Because lung diseases can result from many different 
causes, they are usually grouped by how they affect 
lung functions. Obstructive lung diseases, such as em- 
physema, asthma, and chronic bronchitis, cause the air- 
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ways to become partly blocked or narrower, making it 
more difficult for air to move through them. Cigarette 
smoking and air pollution are major causes of these dis- 
eases. Restrictive lung diseases make it harder for the 
respiratory system to expand. They can cause a stiffen- 
ing of the lung or chest wall or make the respiratory 
muscles unable to respond to nerve signals. Breathing 
in substances such as asbestos, silica, and coal dust can 
cause some types of restrictive disease. Pulmonary vas- 
cular diseases affect the circulation of blood in the 
lungs. For example, in pulmonary hypertension, the 
small blood vessels of the lung become narrower, mak- 
ing it difficult for the right side of the heart to pump 
blood. 

Some diseases are difficult to categorize because 
they can harm the lungs in a number of ways. Some 
pollutants—particularly cigarette smoke—affect the cilia, 
causing the upward movement of mucus to slow or 
stop. Smoking cigarettes is also a major cause of lung 
cancer, Infectious lung diseases, such as tuberculosis 
and pneumonia, are caused by bacteria, viruses, or 
other organisms. These diseases are major killers in de- 
veloping countries. 

Related articles. See the Trans-Vision three-dimensional 
picture with Human body. See also: 


Asthma Diaphragm Hyaline Pleura 

Black lung Drowning membrane Pleurisy 

Bronchitis Emphysema disease Pneumonia 

Brown lung Histoplas- Iron lung Pneumo- 

Cancer (dia- mosis Larynx thorax 
gram; How Humanbody Legionnaires Respiration 
lung cancer (picture: Car- isease Sarcoidosis 
develops) bon dioxide) Nose Tuberculosis 

Chest Pharynx Windpipe 


Lung cancer. See Cancer; Lung (Diseases). 
Lungfish is a type of fish that can breathe out of water. 
It breathes air by means of a lunglike organ called a 
swim bladder or gas bladder. The \ungfish is one of the 
oldest known kinds of fish. Scientists have found fossils 
of lungfish that date from about 400 million years ago. 
Many scientists regard lungfish as living fossils, They 
believe that land-dwelling vertebrates (animals with a 
backbone) developed from the lungfish. 

There are six species of lungfish. They live in freshwa- 
ter marshes, swamps, and rivers. Four species are found 
in Africa, one in Australia, and one in South America. Af- 
rican lungfish are the largest kinds. Some grow up to 2 
metres long. 

The Australian lungfish is the most primitive of the six 
species, It breathes chiefly with its gills. It gulps air at 


The South American 


ih has an eel-shaped body with 
threadlike fins. It gets most of its oxygen by breathing iA 


the water's surface only when the water contains little 
oxygen. This lungfish has a long, broad body and two 
pairs of flipperlike fins. 

African and South American lungfish are eel-shaped 
with two pairs of long, threadlike fins. These lungfish 
have poorly developed gills and breathe almost entirely 
with their “lung.” If held underwater, they will drown, Af- 
rican and South American lungfish can survive hot, dry 
periods when the water in which they live dries up. At 
such times, they tunnel into the mud and remain there 
inactive until the rains return. This behaviour is called 
aestivation. During aestivation, lungfish live off protein 
stored in their muscle tissues. African lungfish aestivate 
inside a cocoon made of mud and a slimy substance 
given off by their body. This cocoon can be easily dug 
from the ground and the fish removed for food. 

Lungfish eat mainly small fish and other water ani- 
mals, such as frogs and snails. Female lungfish lay eggs. 
Among African and South American lungfish, the males 
fiercely protect the eggs and young. 

Scientific classification. Lungfish make up the order Dip- 
teriformes in the class of bony fish, Osteichthyes. African lung- 
fish are in the family Protopteridae. South American lungfish 
make up the family Lepidosirenidae. Australian lungfish make 
up the family Ceratodontidae. 


Lungwort is the name of several perennial plants of 
the borage family, The common lungwort grows in Eur- 
asia. It has small blue flowers and white-spotted leaves. 
These leaves were supposed to resemble a diseased 
lung. The plant was once a popular remedy for lung dis- 
eases, It grows in woodland and is pollinated by bees. 

Scientific classification. Lungworts are in the borage fam- 
ily, Boraginaceae. The common lungwort is Pulmonaria offici- 
nalis, jerusalem cowslip is Pulmonaria officinalis. 

Lunn, Sir Arnold (1888-1974), was a British pioneer of 
the sport of skiing, He was a champion skier and in- 
vented the s/a/om, a competition in which the skier has 
to follow an obstacle course. The slalom is now an 
Olympic event. Lunn was born at Madras, in India. He 
founded the Alpine Ski Club and Kandahar Ski Club, and 
was knighted in 1952 for his services to skiing, Lunn 
wrote more than 50 books, including The Harrovians 
(1913), a book about independent school life. 

Lunt, Alfred (1892-1977), was one of the outstanding 
American actors of his generation. He was a skilled per- 
former noted for his distinguished voice and expressive 
eyes and manner. 

In 1922, Lunt married the British-born actress Lynn 
Fontanne and thereafter rarely performed without her. 
Lunt and Fontanne became the most famous acting team 
in the American theatre. They co-starred in 27 produc- 
tions, including The Guardsman (1924), The Doctor's Di- 
Jemma (1927), Design for Living (1933), The Taming of 
the Shrew (1935), Idiot's Delight (1936), The Seagull 
(1938), and The Visit (1958). 

Lunt was born in Milwaukee, Wisconsin. He made his 
professional debut in 1912 and later toured with the ac- 
tresses Lillie Langtry and Margaret Anglin. He achieved 
his first significant success in the title role in Clarence 
(1919). 

See also Fontanne, Lynn. 

Lupercalia was an important religious festival in an- 
cient Rome. It was celebrated annually on February 15 
near the Lupercal, a cave in the Palatine Hill. According 


to Roman mythology, a wolf in the Lupercal nursed the 
infant twins Romulus and Remus, the legendary found- 
ers of Rome. 

The festival included banquets, dancing, and the sac- 
rificing of goats, Whips were made from the hides of the 
sacrificed goats. Two teams of young men called 
Luperci raced naked around the hill. Women who 
wanted to have children stood near the path of the run- 
ners to be struck by the whips. The Romans believed 
that a woman struck by a whip would become fertile. 
Lupin is the name of a group of plants in the pea fam- 
ily. Lupins have wandlike clusters of showy blue, yellow, 
white, or red flowers that resemble sweet peas. The 
leaves have several narrow leaflets, all attached at the 
same point. Some kinds of lupins contain poisonous al- 
kaloids, but the seeds of others can be eaten. 

Scientific classification. The lupins are classified as mem- 
bers of the pea family, Leguminosae (Fabaceae). They make up 
the genus Lupinus. 

See also Bluebonnet; Flower (pictures: Garden per- 
ennials; Flowers of the Arctic tundra). 

Lupus is the name of any of a group of diseases that af- 
fect the skin. The word generally refers to the disease 
lupus erythematosus. However, it may also refer to 
lupus vulgaris, which is a tuberculosis of the skin of the 
face. This article discusses lupus erythematosus. 

The most serious form of lupus erythematosus is sys- 
temic lupus erythematosus (SLE), which may attack the 
internal organs as well as the skin, People with SLE have 
such symptoms as fever, chest pains, painful and 
swollen joints, and a butterfly-shaped rash across the 
nose and cheekbones. They also may suffer sores in the 
mouth and nose, lose their hair, and be sensitive to sun- 
light. Most victims are women from 15 to 35 years old. 
SLE occurs about four times as frequently in blacks as in 
whites. 

The basic cause of SLE is unknown. However, re- 
searchers believe the disease involves a breakdown of 
the body's immune system. Normally, this system pro- 
tects the body from infection by producing substances 
called antibodies, which attack harmful bacteria and vi- 
ruses, In SLE, the immune system apparently produces 
antibodies that attack healthy tissue instead. 

Mild cases of SLE require no treatment. Doctors treat 
more severe cases with such drugs as aspirin and corti- 
sone, which reduce inflammation in internal organs. Se- 
vere cases of SLE can be fatal, especially if the kidneys 
are damaged. SLE cannot be cured completely, but most 
patients under treatment for the disease have no symp- 
toms for long periods of time. 

Another form of lupus, discoid lupus erythematosus 
(DLE), affects only the skin. In rare cases, DLE may leave 
scars or develop into SLE. 

Lusaka (pop. 818,994) is the capital and largest city of 
Zambia. The city lies on a high plateau in south-central 
Zambia. It is near the midpoint of a railway and at the 
junction of two main roads. For location, see Zambia 
(map). 

Lusaka has many large buildings, including the parlia- 
ment buildings and the University of Zambia. Most of 
the citys commercial and government buildings stand 
along wide, shaded streets. Lusaka is a city of contrasts, 
with upper-class areas and slums. The city has several 
scenic parks. The main shopping district is famous for 
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Lusaka, capital city of Zambia, is the countrys major centre for 
trade and commerce. 


open-air bazaars that sell handmade items. 

Lusaka is a trade centre and a major market for farm 
products grown in rural areas of Zambia. Its main indus- 
tries make cement, furniture, shoes, and textiles and 
process beverages, food, and tobacco. Zambia's govern- 
ment employs many of the city’s people. 

European settlers established Lusaka about 1905 as a 
small trading post. It was originally called Lusaakas, The 
city came under British rule in the early 1900s. In 1935, 
Great Britain made Lusaka the capital of its colony of 
Northern Rhodesia. The colony became the independ- 
ent nation of Zambia in 1964. 

See also Zambia (picture). 

Lüshun lies near the tip of the Liaodong Peninsula in 
northern China (see China [political map). Lüshun is a 
district in the Liida municipality. Lüshun was formerly 
called Port Arthur. There are two sections in Lüshun, the 
old Chinese city and the new town built by the Russians 
when they took Liishun in 1898. 

The British named the city Port Arthur when they 
used it as a base to fight China in 1857. Later, the city be- 
came a Chinese naval base. Japan took Lüshun from Rus- 
sia in 1905, after winning the Russo-Japanese War. After 
World War Il ended in 1945, China and the Soviet Union 
agreed to share the port as a naval base. In 1955, the So- 
viet Union returned Lüshun to full Chinese control. 
Lusitania was a British passenger ship that sank near 
Ireland after the German submarine U-20 torpedoed it 
on May 7, 1915, during World War |. A total of 1,198 
people died. Many people considered the sinking an act 
of barbarism. Afterward, Germany stopped attacking 
neutral and passenger ships around Britain for nearly 
two years. 

The German government had claimed the Lusitania 
was a legal target because it was armed and carried war 
materials. An official British inquiry denied that the ship 
was armed, but confirmed that it had a supply of ammu- 
nition. As a result of the sinking, support for Britain in- 
creased in the United States. The United States entered 
the war in 1917, and “Remember the Lusitania! became 
a common slogan. 

Lute is an ancient stringed musical instrument. It has a 
pear-shaped body, a neck with a fretted (ridged) finger 
board, and a pegbox attached to the neck at a sharp 
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The lute is an ancient stringed instrument. The body and neck 
resemble those of a large mandolin, but the angle at which the 
head is set into the neck gives it a distinctive appearance. 


angle. The pegs are turned to tune the 11 strings, which 
run along the neck to a low bridge near the bottom of 
the body. The player plucks the strings with the thumb 
and fingers of the right hand. The fingers of the left hand 
press down on the strings along the neck to set the 
pitch. 

Lutetium (chemical symbol, Lu) is one of the rare- 
earth metals. It has an atomic number of 71 and an 
atomic weight of 174.967. The name comes from Lutetia, 
the ancient name for Paris. The French scientist Georges 
Urbain discovered lutetium in 1907. He developed a 
process for separating the original element ytterbium 
into two elements, lutetium and ytterbium, or neoytter- 
bium. Lutetium is found with ytterbium in the minerals 
gadolinite, xenotime, and other minerals that bear rare 
earths. It is best separated from the other rare earths by 
ion-exchange or solvent-extraction processes. The metal 
has a silver colour. It has a melting point of 1663° C and 
a boiling point of 3402° C. It has a density of 9.84 grams 
per cubic centimetre at 25° C (see Density). It is the heav- 
iest rare-earth element. See also Element, Chemical; 
Rare earth; Ytterbium. 

Luther, Martin (1483-1546), was the leader of the Ref- 
ormation, a religious movement that led to the birth of 
Protestantism. His influence has reached beyond Protes- 
tantism and even beyond Christianity. For example, Lu- 
ther's translation of the Bible into German is a literary 
masterpiece. It did more than any other single force to 
create the modern German language. 

Next to the Bible translation, Luther's most influential 
literary work was his Small Catechism of 1529, It became 
known as the /ayman’s Bible. In clear, simple language, 
the catechism summarized what Christians should be- 
lieve and how they should live. Millions of people have 
learned the fundamentals of Christianity from Luther's 
catechism or from one of its adaptations. 

Luther's role in the history of music is almost as signif- 
icant as his contributions to German literature and the 


German language. His 
hymns opened a new era 
in music. Luther's best- 
known hymn was “A 
Mighty Fortress Is Our 
God.” 

Early life. Luther was 
born in Eisleben in Saxony 
on Nov. 10, 1483. He en- 
tered the University of Er- 
furt in 1501 and decided to 
become a lawyer. But in 
1505 he entered a monas- 
tery, shortly after undergo- 
ing an intense religious ex- 
perience during a 
thunderstorm. 

Luther was ordained a 
priest in 1507 and taught 
briefly at the University of Wittenberg in 1508. In 1512, 
he received a doctor's degree in theology and was ap- 
pointed a professor of theology at Wittenberg. He held 
that position for the rest of his life. 

Justification by faith. There is no evidence that Lu- 
ther as a young man considered himself anything buta 
faithful son of the Roman Catholic Church. Yet he was al- 
ready puzzling over questions that later led to the Refor- 
mation. These questions did not deal with the external 
structure of the church or its moral values, all of which 
Luther considered important but not vital. Luther con- 
cerned himself with the meaning of the Christian Gos- 
pel: How does an individual find favour with God? To 
Luther, this was not a problem to be settled by discus- 
sion of human merit in relation to divine grace. It was an 
intensely personal problem that affected Luther himself. 

For Luther, the life of the church, especially the or- 
dered life of a monastery, provided remedies for those 
individuals who were troubled by their relation to the 
judgment of an angry God. Individuals could say more 
prayers, fast more strictly, and whip themselves more 
mercilessly, Finally, they would achieve the certain 
knowledge that God regarded them favourably. Luther 
tried all these methods, but none of them worked for 
him. The harder he tried to please God, the more he re- 
alized that he was depending not on God, but on his 
own efforts. 

The answer came to Luther in 1508 or 1509 while he 
was studying the Book of Psalms and the Epistles of 
Paul. Luther concluded that God's favour is not a prize to 
be won, but a gift. Only when individuals stop trying to 
achieve God's favour by their own abilities and accom- 
plishments can they understand the grace of God, God 
justifies individuals—that is, makes them righteous be- 
fore Him—not through their moral goodness or faithful- 
ness to duty, but because of His kindness. God's kind- 
ness, Luther believed, was given to the world in the life, 
death, and Resurrection of Jesus Christ. This was the 
meaning of justification solely by faith in God's grace, 
the doctrine for which Luther became famous. 

At first, Luther did not regard justification by faith as 
anything new. He blamed himself for not having discov- 
ered sooner what he felt all the great theologians had 
known and taught. The doctrine involved Luther in con- 
troversy for the rest of his life. 


tail of an oil portrait on wood 
526) by Lucas Cranach; National- 
m, Stockholm 


Martin Luther 


Woodcut (about 1550) from the workshop of Lucas Cranach the Elder; 
Staatliche Lutherhalle, Wittenberg, Germany 


Martin Luther gives Communion to Duke John of Saxony, /eft. 
The dukes of Saxony were Luther's protectors during the Refor- 
mation. The artist also showed the Protestant reformer John Hus 
giving Communion to Duke Frederick the Wise of Saxony, right. 
But Hus actually had died before Luther was born. 


The Ninety-Five Theses. The first controversy in 
which Luther became involved concerned indulgences. 
The church had developed indulgences as a means of 
pardoning sinners from part of the penalty for their sins. 
For example, individuals could be ordered to go ona 
pilgrimage (journey to a sacred place) to make up for 
their sins and to prove they were sincere about repent- 
ing. An indulgence permitted them to contribute a cer- 
tain amount of money to a worthy cause instead. 

The practice of selling indulgences was sometimes 
abused as a means of raising money. In addition, Luther 
believed that indulgences degraded the forgiving grace 
of God and weakened the church itself. 

On Oct. 31, 1517, Luther posted his famous Ninety- 
Five Theses on the door of the Castle church in Witten- 
berg. The theses included statements challenging indul- 
gences. Luther acted in response to a sale of indul- 
gences near Wittenberg by Johann Tetzel, a Dominican 

. monk. The theses drew Luther into direct conflict with 
the church as none of his other statements had done, 
though many of them were more radical. These radical 
statements dealt with such issues as the authority of the 
Bible and the doctrine of God's grace. 

Reformation leader. In 1518, Luther met the German 
scholar Philipp Melanchthon, who became his chief as- 
sociate during the Reformation. In 1519, Luther had a fa- 
mous debate in Leipzig with Johann Eck, a Roman Cath- 
olic theologian. During this debate, Luther denied the 
supremacy of the pope and declared that church coun- 
cils could make mistakes. 
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In 1521, Luther was excommunicated by Pope Leo X. 
Charles V, emperor of the Holy Roman Empire, then or- 
dered Luther to appear before a diet (meeting) of 
princes, nobles, and clergymen in Worms, Germany, in 
April of that year. The diet demanded that Luther retract 
his teachings, but he refused. He declared: “Unless | am 
convinced by the testimony of the Scriptures or by clear 
reason (for | do not trust either in the pope or in coun- 
cils alone, since it is well known that they have often 
erred and contradicted themselves), | am bound by the 
Scriptures | have quoted and my conscience is captive 
to the Word of God. | cannot and | will not retract any- 
thing, since it is neither safe nor right to go against con- 
science. | cannot do otherwise.” 

For most of his public career, Luther did not belong 
to any of the various opposing groups of the Reforma- 
tion. For example, he revised the worship of the church. 
But the new liturgy he created in the language of the 
common people was too Protestant for the Catholics 
and too Catholic for the Protestants. Luther also insisted 
that individual Christians must do their own believing, 
just as they must do their own dying. But after some 
Protestants concluded that infants—who cannot believe 
for themselves—should not be baptized, Luther vigor- 
ously defended the tradition of infant baptism. 

During the Reformation, Luther discovered to his sur- 
prise and disappointment that he had founded a new 
church. Luther complained that he did not want to give 
his name to a community that should take its name only 
from Christ. But Lutheranism remains-the name of the 
doctrines and beliefs that he originated. 

Theological writings. In spite of his active public 
life, Luther was primarily a university scholar. In 1520, he 
wrote many works, including two that had far-reaching 
effects. The Babylonian Captivity of the Church attacked 
church sacraments. The Freedom of the Christian Man 
declared that a Christian was a free person, subject to 
no one, yet at the same time a willing servant, freely 
subject to everyone. Luther considered The Bondage of 
the Will (1525) his most significant writing. It attacked 
the Dutch humanist Desiderius Erasmus and tried to 
prove that people cannot do anything to contribute to 
their salvation. They must receive it from God as a gift. 

The majority of Luther's writings were discussions 
about books of the Bible. Most of them were delivered 
as classroom lectures and then published. The most im- 
portant of these works, Lectures on Galatians (1535), 
summarized many of Luther's chief ideas. 

Luther's place in history. By the time of his death in 
Eisleben on Feb. 18, 1546, Luther was recognized as a 
major figure in the history of Christianity and the world. 
He symbolizes the split within Christianity between Prot- 
estants and Roman Catholics. This split has affected the 
political and cultural development of every nation in Eu- 
rope and North and South America. Luther also contin- 
ues to be the source of some of the most powerful ideas 
in Christian thought. Many of the reforms adopted by 
the Roman Catholic Church during the 1960's recall 
points that Luther made more than 400 years earlier. 
One such point involved using the language of the peo- 
ple, rather than Latin, for worship. 

Luther has been called the most influential German 
who ever lived. Knowledge of his life and work is neces- 
sary to understand the history of Scandinavia, England, 
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and the Americas. Luther has been extravagantly praised 
and extravagantly condemned. As a result, it is difficult 
to discover the real Luther behind the myths of his disci- 
ples and enemies. Every aspect of Luther's life has been 
examined by both friends and foes. During the 1900's, 
the excessively one-sided views have been softened by 
historical research, and something like general agree- 
ment has begun to emerge. 

Related articles in World Book include: 
Bible (Early English translations) Melanchthon, Philipp 
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Lutherans make up the largest Protestant church in 
the world. The Lutheran church was founded in the 
early 1500's on doctrines and beliefs voiced by the Ref- 
ormation religious leader Martin Luther. Yet the church 
claims descent from the authentic Christian tradition in 
the centuries before the Reformation. 

Lutherans do not have any single form of organization 
that distinguishes them from other Christian groups. 
Some Lutheran groups have bishops, while some insist 
on the sovereignty of the local congregation. Other Lu- 
theran groups fall between these two extremes. 

Lutherans have no uniform way of worship. Some Lu- 
theran /iturgies (services) are as formal as the Roman 
Catholic Mass. Other Lutheran services seem very close 
to the severe simplicity of Puritan worship. 

Doctrine. What sets the Lutherans apart from other 
Christian churches are the teachings of Luther's Refor- 
mation. The best-known statements of Luther's teachings 
appear in two catechisms he wrote in 1529 and in the 
Augsburg Confession of 1530. These statements provide 
the basis for the Lutheran belief that people can be 
saved only by faith—rather than through their own 
moral efforts or good works. Instead, people are freed 
from sin by God through God's gift of grace through 
Jesus Christ on the cross. Once set free from sin by the 
grace of God, people become new creatures, able and 
willing to serve God and their neighbour. Lutherans see 
this message of God's forgiving love as uniquely set 
forth in the Bible. They believe the Bible has authority 
over teaching in the church. They have two sacraments, 
baptism and the Lord's Supper. The Lord’s Supper is 
also called the Eucharist or Sacrament of the Altar. 

Lutheran beliefs and attitudes have also been formed 
by the social history of the church. Many Lutherans live 
in the Scandinavian countries, where Lutheranism is the 
state religion, and in Germany. Lutherans living outside 
Europe are usually descended from these North Europe- 
ans. Many of the qualities associated with North Euro- 
pean cultures are closely related to the Lutheran herit- 
age. For example, the strong sense of personal duty 
identified with a kind of German Lutheranism is a char- 
acteristic of Germany as well as of Lutheranism. 

Lutherans have tended to be relatively conservative 
on political and social issues. This attitude can be traced 
partly to the church’s association with North European 
cultures and with the ruling classes within them. Luther 
helped set the pattern for this conservatism. He stressed 
the virtue of obedience and feared anarchy more than 
injustice. But in some historical instances—for example, 


Hungary in the 1800's—Lutheranism has been more rev- 
olutionary than other Christian churches. 

Related articles in World Book include: 
Luther, Martin Sweden (Religion) 
Reformation 
Luthuli, Albert John (1898-1967), won the 1960 
Nobel Peace Prize for his peaceful efforts to end racial 
segregation in South Africa. Luthuli, a former Zulu chief, 
led the African National Congress until the government 
banned it in 1960. In 1959, the government prohibited 
him from making speeches and from leaving his home 
village of Groutville, near Durban. However, he was al- 
lowed to go to Norway for his prize. 
Lutine Bell hangs on the rostrum in the Underwriting 
Room at Lloyd's, in London. It is rung to call the atten- 
tion of members when an important announcement is to 
be made. One stroke means that bad news is to follow 
and two strokes mean good news. Originally, the news 
was generally of an overdue vessel. The bell comes 
from HMS Lutine, a 32-gun frigate wrecked off the 
Dutch coast in 1799. It carried a large amount of money 
and bullion insured at Lloyd's. The bell was later sal- 
vaged. 
Luton (pop. 167,300) is a manufacturing town and local 
government district in Bedfordshire, England. It is situ- 
ated about 48 kilometres north of London. Luton is a 
well-known centre of car manufacture. Other local in- 
dustries produce ball bearings, electrical goods, and 
scientific instruments. A hatmaking trade, started 100 
years ago, still thrives in Luton. The town has a large 
church, St. Mary's, built in the Perpendicular Gothic 
style. To the east is Luton Airport. 

See also Bedfordshire. 
Luttrell Psalter is a handwritten book of psalms 
noted for its beautiful illustrations of English country life 
and customs of the Middle Ages. The Luttrell Psalter 
was written in about 1340 for Sir Geoffrey Luttrell, a 
landowner and member of Parliament. It is now kept in | 
the British Museum building, in London. 
Lutyens, Sir Edwin Landseer (1869-1944), was one 
of the most important English architects of the early 
1900's. His designs show the influence of Palladian Re- 
vival and other English architectural styles of the 1700s 
(see Architecture [The Palladian Revivall). Lutyens first 


Munstead Wood, near Godalming, in Surrey, England, is one 
of the first country houses designed by Sir Edwin Lutyens. 


became prominent for country houses he designed with 
the English landscape architect Gertrude Jekyll. Their 
best-known country houses included Munstead Wood 
(1896) near Godalming, Surrey, and Deanery Garden 
(1901) in Sonning, Berkshire. Later in his career, Lutyens 
turned to town planning. Two of his most important 
projects were the village centre in Hampstead Garden 
Suburb, London, and the layout for the city of New 
Delhi, India. His other works include the Cenotaph war 
memorial (1920) in London and the British Embassy in 
Washington, D.C. (1930). Lutyens was born in London. 
Lutyens, Elisabeth (1906-1983), pioneered the intro- 
duction of Arnold Schoenberg's 12-note method of 
composition in the United Kingdom. She began to write 
music in this way in 1939 and became an expressive 
composer in the idiom. Her music includes orchestral 
compositions, chamber music, choral works, piano 
pieces, songs, and music for films and radio. Elisabeth 
Lutyens was born in London. Her father was Sir Edwin 
Landseer Lutyens. 

Luxembourg is one of Europe's oldest and smallest 
independent countries. It lies in northwestern Europe 
where Germany, France, and Belgium meet. It covers 
only 2,586 square kilometres. For Luxembourg's total 
population, see the Facts in brief table with this article. 

Luxembourg has scenic areas of rolling hills and 
dense forests. The whitewashed houses of the country's 
small towns and villages cluster around medieval castles 
and churches. Luxembourg is one of the world’s most 
industrialized countries. Most of its industries are lo- 
cated in the southwest corner of the country. 

Luxembourg was established as an independent state 
in 963. Its official name is Grand-Duché de Luxembourg 
in French and Grossherzogtum Luxemburg in German 
(Grand Duchy of Luxembourg). The city of Luxembourg 
is the country’s capital and largest city. 

Government. Luxembourg is a constitutional monar- 
chy. The grand duke (or duchess) of the House of Nas- 
sau serves as monarch and the country's chief executive. 
The monarchy is a hereditary office. It passes to the old- 
est son or daughter of the monarch. A 64-member par- 
liament called the Chamber of Deputies makes Luxem- 
bourg's laws. The people elect the members to five-year 
terms. The monarch appoints a prime minister and 10 
other Cabinet ministers to carry out the operations of 
the government. The Cabinet members must have the 
support of a majority of the members of parliament. The 
monarch also appoints for life a 21-member advisory 
body called the Council of State. 

Luxembourg is divided into three districts, each 
headed by a commissioner appointed by the national 
government. The districts are divided into 12 cantons, 
and the cantons are divided into communes. Elected of- 
ficials head the cantons and communes. 

People. Luxembourgers have close cultural ties with 
neighbouring Belgium, France, and Germany. But they 
maintain an independent spirit, as expressed in words 
of their national anthem, “Mir welle bleiwe wat mir sin” 
(‘We want to remain what we are’). Most Luxembourg- 
ers enjoy a high standard of living. They have better 
food and housing than many other Europeans have. The 
country has extensive government-sponsored systems 
of social security and health care benefits. 

Pork and freshwater fish, especially trout, are favour- 
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ite Luxembourg foods. Beer and wine are popular bev- 
erages. Many people live in charming villages where 
buildings constructed in the 1900s stand beside those 
dating from the 1100s, 1300s, and 1700s. The cities have 
many modern office and apartment buildings. 

Luxembourg has three official languages: French, Ger- 
man, and Letzeburgesch. Letzeburgesch, a dia/ect (local 
form) of German, is a widely used everyday language. 
German is used in most primary schools, and French is 
used in most secondary schools. Newspapers are 
printed in German. French is used in the courts and par- 
liament. Over 95 per cent of Luxembourg's people are 
Roman Catholics. 

The Jaw requires children between the ages of 6 and 
15 to attend school. Luxembourg has an International 
University of Comparative Science and several technical 
and vocational schools. Almost all adult Luxembourgers 
can read and write. 

Land. Luxembourg has two distinct land regions, the 
Ardennes and the Bon Pays (Good Land). The Ardennes 
cover the northern third of Luxembourg, and the Bon 
Pays makes up the rest. The Ardennes are part ofa 
mountain system that extends from Germany's Rhine- 
land into Belgium and Luxembourg. River valleys cut 
through the region's low hills. Buurgplatz, 559 metres 
high, a hill in the Ardennes, is Luxembourg's highest 
point. Most of the Bon Pays is a hilly or rolling plateau 
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The city of Luxembourg is the capital and largest city of Lux- 
embourg. The city lies on steep cliffs overlooking the Alzette 
and Petrusse rivers, 


with level areas along its rivers. The Attert, Alzette, Mo- 
selle, and Sûre rivers flow through the region. The Bon 
Pays is an important farming region. 

Most of Luxembourg has a cool, moist climate. The 
average temperature in the city of Luxembourg is about 
0°C in January and about 17°C in July. Rainfall varies 
from about 100 centimetres a year in southwestern Lux- 
embourg to 30 to 41 centimetres a year in the southeast 
of the nation. Most snowfalls occur high inthe Ar- ` 
dennes. 

Economy. Luxembourg is one of Europe's leading 
steel producers, Its largest employer is a steel company, 
Aciéries Reiiniés de Burbach-Eich-Dudelange, better 
known as ARBED. ARBED produces almost all of Luxem- 
bourg’s steel. Mines that provide the iron ore to make 
steel have decreased in number since World War II 
(1939-1945), Since the war—and especially since the gen- 
eral decline of steel production in the 1970's—the gov- 
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Capital: Luxembourg. 
ges: Official—French, German, Letzeburgesch. 

Form of ment: Constitutional monarchy, 

Area: 2,586 km’, Greatest distances—north-south, 89 km; east- 
west, 56 km. 

Elevation: Highest—Buurgplatz, 559 m above sea level, in the 
Ardennes Mountains. Lowest—133 m above sea level on the 
Moselle River. 

Population: Estimated 1996 population~398,000; density, 154 
people per km’; distribution, 86 per cent urban, 14 per cent 
rural. 1991 census—384,062. Estimated 2001 population— 
411,000. 

Chief products: Agricu/ture— barley, grapes, oats, potatoes, 
wheat, livestock. Mining—iron ore. Manufacturing—steel, 
chemicals, plastics, tyres, wine. 

National anthem: “Ons Hemecht (Our Homeland’), 

Flag: The flag has horizontal red, white, and blue Stripes (top to 
bottom). The colours come from the coat of arms of Luxem- 
bourg. Adopted 1845. See Flag (picture: Flags of Europe). 

Money: Currency unit—Luxembourg franc. One franc=100 cen- 
times. 


ernment of Luxembourg has worked to add variety to 
the economy. Luxembourg now has a number of high- 
technology industries. These industries produce such 
goods as computers and other electronic equipment. 
Many foreign companies have opened factories in Lux- 
embourg that make such products as chemicals, plas- 
tics, and tyres. Numerous foreign banks have offices in 
the country, Tourism is also a major industry, 

Farmers in the Bon Pays region grow barley, oats, po- 
tatoes, and wheat. They rear pigs and poultry and have 
fairly large herds of cattle and sheep. Grapes grown on 
terraces along the Moselle River produce good wine, 
Although about half of the total land is farmed, only 6 
per cent of Luxembourg's workers are farmers. 

Luxembourg is a member of the European Union, and 
trades chiefly with other members. Iron ore and steel 
production are major industries and make up about half 
of the country’s exports. The chief imports are food and 
machinery, 

Luxembourg has about 5,100 kilometres of roads. Its 
270 kilometres of railways connect eastern France with 
Belgium. A major international airport is located just 
outside the capital. 

History. Luxembourg was established as an inde- 
pendent state in 963, when Siegfried, count of Ar- 
dennes, gained control of the area and built a castle on 
the site of the present-day city of Luxembourg. In 1308, 
Henry VII, count of Luxembourg, became emperor of 
the Holy Roman Empire. His grandson, Charles IV, cre- 
ated the Duchy of Luxembourg in 1354, A period of 
prosperity began. Philip the Good of Burgundy con- 
quered Luxembourg in 1443, In 1684, France took con- 
trol of Luxembourg. Luxembourg became part of Spain 
in 1697. Austria gained control of it in 1714. In 1795, Lux- 
embourg again became part of France. 

In 1815, after the defeat of Emperor Napoleon I of 
France, the Congress of Vienna made Luxembourg a 
grand duchy that was technically ruled by the Nether- 
lands. But Luxembourg was largely self-governing. In 
1890, Wilhelmina became queen of the Netherlands. 
Luxembourg then broke away from the Netherlands and 
named its own monarch, because the grand duchy’s 
laws did not allow a woman to rule. In 1912, the laws 
were changed to allow Marie Adélaïde of Nassau to be- 
come the ruling grand duchess. Her sister Charlotte suc- 
ceeded her in 1919. In 1964, Charlotte abdicated to allow 
her son, Prince Jean, to become grand duke. 

Germany occupied Luxembourg during parts of 
World War | (1914-1918) and World War II (1939-1945). In 
the winter of 1944 and 1945, part of the Battle of the 
Bulge was fought in northern Luxembourg. In 1945, Lux- 
embourg became a member of the United Nations (UN). 
It joined an economic union called Benelux in 1948, and 
became a member of the North Atlantic Treaty Organi- 
zation (NATO) in 1949. In the 1950's, Luxembourg helped 
found several economic groups. These groups form the 
basis of the European Community (EC), an economic as- 
sociation of European nations. In 1993, Luxembourg and 
the other EC countries formed the European Union, 
which works for both economic and political coopera- 
tion among its member nations. At that time, the EC be- 
came part of the European Union. 

Today, Luxembourg plays an important role in Euro- 
pean matters. The city of Luxembourg serves as the 


Irrigated rice terraces at 
Banawe, in northern Luzon, 
are regarded as one of the 
wonders of the world. They 
have been developed and cul- 
tivated for more than 2,000 
years. 


headquarters of several agencies of the European 
Union, including the European Court of Justice and the 
administrative staff of the European Parliament. 
Related articles in World Book include: 
Benelux Europe, Council of 
Christmas (In the Netherlands, European Union 
Belgium, and Luxembourg) Luxembourg (city) 


Luxembourg (pop. 76,640) is the capital and largest 
city of the country of Luxembourg. For location, see the 
map with the Luxembourg (country) article. A pictur- 
esque city, Luxembourg stands on a plateau high above 
gorges formed by the Alzette and Petrusse rivers. Its 
landmarks include the Grand Ducal Palace, built in the 
1500's; the Gothic Cathedral of Notre Dame, which dates 
from the early 1600's; and the town hall, built in the early 
1800's. The Grand Ducal Palace is the residence of the 
country’s monarch. 

Luxembourg is the seat of several agencies of the Eu- 
ropean Union, including the European Court of Justice 
and the secretariat (administrative staff) of the European 
Parliament. The city is also an international financial cen- 
tre. Many foreign banks have offices there. 

Roman soldiers began constructing a fort at what is 
now Luxembourg in the A.D. 300s. In 963, Siegfried, 
Count of Ardennes, built a castle there, and a walled 
town grew up around the castle. Through the years, the 
walls were strengthened for defence against attacks. 
Gradually, much of the castle was destroyed. The walls 
were largely dismantled in the mid-1800s. 

See also Luxembourg (country (picture: The city of 
Luxembourg). 

Luxemburg, Rosa (1871-1919), was a German social- 
ist writer and revolutionary. She was a follower of Karl 
Marx, the founder of revolutionary Communism. 

Luxemburg was born in Zamość, Poland, and became 
acquainted with Marx's writings after leaving school. At 
the age of 18, she fled to Switzerland to avoid arrest for 
political activities, Luxemburg received a doctorate in 
economics from the University of Zurich in 1898. That 
same year, she moved to Germany and joined the Ger- 
man Social Democratic Party. She became known as a 
brilliant writer and speaker. 

Luxemburg spent most of the period of World War 1 
(1914-1918) in prison for antiwar activities. She was re- 
leased briefly in 1916. During this period, Luxemburg 
helped establish the Spartacus Party, a more revolution- 
ary wing of the Social Democratic Party. The Spartacus 


Lvov 423 


Party was named after the leader of a slave uprising in 
ancient Rome. In 1918, Luxemburg helped found the 
German Communist Party and its newspaper, Rote 
Fahne (Red Flag). She was killed in mysterious circum- 
stances by troops in Berlin. 

Luxor. See Egypt, Ancient (map); Obelisk. 

Luzern. See Lucerne. 

Luzon (pop. 32,160,611) is the largest and most impor- 
tant island of the Philippines. Its population is more than 
half the nation’s total population. Luzon is one of the 
northern group of islands. For location see Philippines 
(map). 

The island covers an area of 104,688 square kilome- 
tres, more than one-third of the entire land area of the 
archipelago. Because of its size, Luzon is divided into six 
administrative regions. 

The Ilocos region in the north is noted for its tobacco, 
rice, gold, silver, and copper. To the east of it lies the 
Cagayan Valley Region which has astonishing rice ter- 
races at Banawe, which are regarded as one of the won- 
ders of the world. The Central Luzon Region lies to the 
south. It is the main rice producing area of the Philip- 
pines. The National Capital Region, formerly called 
Metro Manila, lies to the south of the Central Luzon Re- 
gion. This is the main economic, political, and social 
centre of the nation. It is the most densely populated re- 
gion, with the national capital, Manila, and several other 
cities lying within its borders, Farther south is the South- 
ern Tagalog Region. Rice, maize, sugar, coconuts, cof- 
fee, timber, minerals, oranges, and livestock are the 
major products. In the southeast of Luzon lies the Bicol 
Region. The varied landscape features volcanoes, plains, 
and the low-lying Bicol Valley. Most of its inhabitants 
speak the local dialect, Bicol. Typhoons frequently 
sweep over the region from the Pacific Ocean. 

See also Bicol and Manila. 

Lvov (pop. 728,000) is a major city of Ukraine. It is called 
Lviv in Ukrainian. The city is an administrative, commer- 
cial, industrial, and cultural centre of western Ukraine. 
Lvov also is an important transportation hub. For loca- 
tion, see Ukraine (map). 

Lvov's major products include agricultural machinery, 
chemicals, electrical equipment, heavy vehicles, proc- 
essed foods, and refined petroleum. Lvov has many mu- 
seums, libraries, research institutes, and schools of 
higher education. The Ivan Franko University was estab- 
lished in 1611. 
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Lev, ruler of the independent principality of Galicia, 
founded Lvov in the 1200's (see Galicia). Poland con- 
trolled the city—spelled Lwów by the Poles—from the 
1340 until 1772. From 1772 to 1918, Austria ruled Lvov. 
Austria renamed the city Lemberg. Poland retook the 
city after World War | ended in 1918. Lvov officially be- 
came part of the Ukrainian republic of the Soviet Union 
in 1945, after World War II ended. In 1991, Ukraine and 
other Soviet republics declared independence, and the 
Soviet Union ceased to exist. 

Lycanthropy. See Werewolf. 

Lycée. See France (Education). 

Lyceum is an organization in the United States that 
sponsors lectures, concerts, and other adult educational 
programmes. The name comes from the school of Aris- 
totle in Athens (see Aristotle), Josiah Holbrook started 
the American lyceum movement in 1826 in Millbury, 
Massachusetts. 

The early lyceum movement aimed to improve 
schools and teacher preparation, establish libraries and 
museums, and improve American culture. 

Lyceum was a gymnasium where boys and young men 
of ancient Athens received physical training and lis- 
tened to the lectures of famous teachers. It stood out- 
side the walls of Athens along the llissus River. It was 
near the grove sacred to the god Apollo Lykeios, after 
whom it was named. Aristotle established a famous 
school there about 335 B.C. 

Lychee. See Litchi. 

Lycopodium. See Club moss. 

Lycurgus was a Spartan legislator. He is said to have 
set up the government that made Sparta the great mili- 
tary power of the Greek states, His birth and death dates 
and his exact achievements are uncertain. 

Lycurgus probably lived during the 800s B.C, and 
was a member of one of the two Spartan royal families, 
The stories about him say he travelled to other parts of 
Greece, and to Asia and Egypt, to study their laws, On 
his return, he was asked to develop a new form of gov- 
ernment for Sparta, The system he devised was de- 
signed to eliminate weaklings. Strict supervision from 
birth enforced discipline and military training. Lycurgus 
made his fellow Spartans promise not to change the sys- 
tem of government until he returned from another trip. 
Then he went into exile, and so forced the Spartans to 
keep the government he had planned, 

See also Sparta. 

Lyddite is an explosive mixture of picric acid and col- 
lodion. In the Anglo-Boer War, the British used lyddite 
to fill shells. The explosive known as TNT later proved 
more effective. See also TNT. 

Lydia was an ancient country in Asia Minor. It was fa- 
mous for its fertile soil and its rich mineral deposits, es- 
pecially the gold of the Pactolus River. In the early 500s 
B.C, Lydia was an independent and prosperous king- 
dom. In about 545 B.C, the Persians conquered Croesus, 
the last king of the Lydians, Later, Lydia fell to the Mace- 
donians and the Romans, Because Lydia lay at the west- 
ern end of the great road connecting Mesopotamia and 
the East with the Aegean Sea and Greece, it was a great 
commercial centre. Lydia was one of the first countries 
to cast coins. Since 1958, archaeologists have been exca- 
vating Sardis, the capital city of Lydia. They have found 
sculpture and other artifacts, a synagogue, and a gymna- 


sium complex. See also Croesus; Phrygia; Cyrus the 
Great; Money (The first coins), 

Lye. See Sodium hydroxide. 

Lyell, Sir Charles (1797-1875), a British scientist, is 
often called the founder of modern geology. Between 
1830 and 1833, he published the three volumes of his 
Principles of Geology, which organized existing infor- 
mation about that science. Lyell showed in his book that 
the earth has changed slowly and gradually through the 
ages by means of processes that are still going on. Until 
the publication of Lyell’s book, many people believed 
that changes in the earth had occurred in sudden up- 
heavals. 

The book was so successful that Lyell spent much of 
his life preparing new editions and keeping them up to 
date. He was among the first scientists to accept modern 
theories about the Ice Age and evolution. His book The 
Antiquity of Man (1863) concerned prehistoric people in 
Europe. He also wrote Travels in North America (1845). 
Lyell was born in Kinnordy, Scotland. 

See also Geology (Experimental geology). 

Lyly, John (1554?-1606), was an English writer. He was 
important in the history of prose style and the develop- 
ment of Elizabethan popular comedy of high literary 
quality. Lyly was born in Canterbury, Kent. He estab- 
lished his literary reputation with Fuphues: The Anatomy 
of Wit (1578), a fashionable book combining essay and 
fiction. Its artificial style, called euphuism, set a new pat- 
tern for sophisticated English prose. 

Lyly turned to playwriting as part of an unsuccessful 
effort to further his advancement at court. His comedies 
treat idealized love and flatteringly reflect attitudes of 
the Elizabethan courtier. Written to be performed by 
troupes of boy actors, they emphasize style, song, and 
witty dialogue. Campaspe (1584) and Endymion (1588) 
are typical of Lyly’s plays, Shakespeare's romantic come- 
dies show the influence of Lyly’s work. 

Lyme disease is a bacterial infection transmitted by 
certain ticks. The disease is caused by Borrelia burgdor- 
feri, a bacterium that infects several species of ticks 
found in woodlands, scrub, and grasslands. These ticks 
also are carried on the bodies of certain animals, espe- 
cially deer and small rodents. People get Lyme disease 
after being bitten by an infected tick. The disease is 
most commonly transmitted in the warmer months. 


a 


Mediterranean Sea 


Location of Lydia 


The symptoms of Lyme disease vary in type and se- 
verity, making the illness difficult to diagnose. In most 
people, the first sign of infection is a rash that spreads 
from the site of the tick bite. The rash usually appears 
two days to two weeks after the bite. However, more 
than a fourth of the people infected do not develop a 
rash. Other early symptoms include fever, headache, fa- 
tigue, and pain in the muscles and joints. 

Doctors use antibiotics to treat Lyme disease. When 
the illness is diagnosed and treated early, most patients 
make a full recovery. If untreated, the disease can lead 
to arthritis, heart abnormalities, and disorders of the 
nervous system. 

People can reduce their risk of getting Lyme disease 
by taking precautions against ticks that transmit it. While 
in woody or brushy areas, people should wear long- 
sleeved shirts and long trousers tucked into socks to 
help prevent ticks from reaching the skin. The use of in- 
sect repellent also helps protect against tick bites. 

Lyme disease has been recorded in Europe and in 
North America where, in the late 1980, the disease af- 
fected more than 40 states in the United States. 
Lymphatic system is a network of small vessels that 
resemble blood vessels. The lymphatic system returns 
fluid from body tissues to the bloodstream. This process 
is necessary because fluid pressure in the body continu- 
ously causes water, proteins, and other materials to 
seep out of tiny blood vessels called capillaries. The 
fluid that has leaked out, called interstitial fluid, bathes 
and nourishes body tissues. 

If there were no way for excess interstitial fluid to re- 
turn to the blood, the tissues would become swollen. 
Most of the extra fluid seeps into capillaries that have 
low fluid pressure. The rest returns by way of the lym- 
phatic system and is called /ymph. Some scientists con- 
sider the lymphatic system to be part of the circulatory 
system because lymph comes from the blood and re- 
turns to the blood. 

The lymphatic system also is one of the body's de- 
fences against infection. Harmful particles and bacteria 
that have entered the body are filtered out by small 
masses of tissue that lie along the lymphatic vessels. 
These bean-shaped masses are called lymph nodes. 


Parts of the lymphatic system 


Lymphatic vessels, like blood vessels, are found 
throughout the body. Lymph flows from tiny vessels 
with many branches into larger vessels, Eventually, 
lymph from all but the upper right quarter of the body 
reaches the thoracic duct, the largest lymphatic vessel. 
The thoracic duct lies along the front of the spine. 
Lymph flows upward through this duct into a blood ves- 
sel near the junction of the neck and the left shoulder. 
Lymph from the upper right quarter of the body flows 
into the right lymphatic ducts in the right half of the 
chest. The lymph then drains from these ducts into the 
bloodstream near the junction of the neck and right 
shoulder. 

Lymph is chemically much like plasma, the liquid 
part of the blood. But lymph contains only about half as 
much protein as plasma, because large protein mole- 
cules do not seep through blood vessel walls so easily 
as do some other substances. Lymph is transparent and 
straw-coloured. 
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The lymphatic system 


The lymphatic system consists of a network of vessels 
throughout the body. Lymph nodes are found at various 
places along these vessels, Some nodes and vessels lie 
deep within the body, and others lie near the skin. 


Heart 


Thoracic duct 


Cisterna chyli 


Surface 
lymph node 
and vessel 
=m Deep 
lymph node 
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Lymph forms from fluid 
that seeps out of capil- 
Jaries, The lymphatic ves- 
sels carry the lymph to 
the thoracic duct, which 
empties into a vein near 
the heart, /eft. The illus- 
tration above shows the 
movement of lymph 
through a lymph node. 
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Lymph nodes may be found at many places along 
the lymphatic vessels. They look like bumps and have di- 
ameters from 1 to 25 millimetres. The term node comes 
from the Latin word nodus, meaning knot, and lymph 
nodes resemble knots in a “string” of lymphatic vessels. 
The nodes are bunched together in certain areas, espe- 
cially in the neck and armpits, above the groin, and near 
various organs and large blood vessels. Lymph nodes 
contain large cells called macrophages that absorb 
harmful matter and dead tissue. 

Lymphocytes are a kind of white blood cell pro- 
duced in the lymph nodes. They defend the body 
against infection. When abnormal cells or materials 
from outside the body pass into the lymph nodes, lym- 
phocytes in the nodes produce substances called anti- 
bodies, The antibodies either destroy the abnormal or 
foreign matter or make it harmless. See Immunity. 

Large numbers of lymphocytes are found in the 
lymph nodes and in lymph itself. They outnumber all 
other kinds of cells in lymph. 

Lymphoid tissue resembles the tissue of the lymph 
nodes, It is found in some parts of the body that are not 
generally considered part of the lymphatic system. For 
example, the adenoids and tonsils, the spleen, and the 
thymus consist of lymphoid tissue. This tissue produces 
and contains lymphocytes, and it aids in the bodys de- 
fence against infection. 


Work of the lymphatic system 


Return of interstitial fluid. Interstitial fluid is pro- 
duced continuously by seepage from the capillaries, For 
this reason, some of the fluid must constantly be re- 
turned from body tissues to the bloodstream. If the lym- 
phatic vessels are blocked, fluid gathers in nearby tis- 
sues and causes swelling called oedema. 

The flow of lymph, after it reaches the larger lym- 
phatic vessels, always takes place in the same direction 
—toward the thoracic duct, Much of the flow, including 
that within the thoracic duct, is upward. Yet lymph has 
no pump—as the blood has the heart—to keep it moving 
forward. The flow is caused by pressure from muscular 
movement, breathing, and the pulse beat in nearby 
blood vessels. Valves in the larger lymphatic vessels 
prevent the lymph from flowing backward. These valves 
resemble those in the veins. 

infection. Lymphocytes and macrophages 
both play vital roles in fighting infection—lymphocytes 
by producing antibodies and macrophages by swallow- 
ing up foreign particles. During an infection, the lymph 
nodes that drain an infected area may swell and become 
painful. The swelling indicates that the lymphocytes and 
macrophages in the lymph nodes are fighting the infec- 
tion and working to stop it from Spreading. Such swell- 
ings are often éalled “swollen glands,” though lymph 
nodes—not glands—are swollen. 

Lymphocytes also flow into the bloodstream and cir- 
culate throughout the body combating infection. Many 
lymphocytes find their way to areas just under the skin. 
There they produce antibodies against bacteria and vari- 
ous substances that cause allergies. 

Absorption of fats. Lymphatic vessels in the wall of 
the intestine have an important part in the absorption of 
fats by the body, These vessels are called /acteals. In the 
intestine, digested fats combine with certain proteins. 


The resulting particles enter the lacteals and give the 
lymph there a milky-white colour. This milky-white 
lymph is called chyle. The chyle passes through the lac- 
teals to the cisterna chyli, an enlarged area in the lower 
part of the thoracic duct. Then the chyle and other 
lymph fluids flow through the thoracic duct into the 
bloodstream. Absorption of fats thus differs from that of 
carbohydrates and proteins, which blood vessels ab- 
sorb and transport to the liver. 

Rejection of transplanted tissue. Lymphocytes also 
take part in the body's rejection of tissue that has been 
transplanted from one person to another. They react 
against transplanted tissue in the same way that they do 
against other foreign material—by producing antibod- 
ies. After a person has received a transplanted organ, 
doctors reduce antibody production by destroying lym- 
phocytes. However, this destruction reduces the pa- 
tient’s ability to fight infection. 

See also Blood; Elephantiasis; Hodgkin's disease. 
Lymphocyte. See Blood (White blood cells); Lym- 
phatic system. 

Lynch, John (1917- _), was prime minister of the Re- 
public of Ireland from 1966 to 1973 and again from 1977 
to 1979. Lynch succeeded Sean Lemass as leader of the 
Fianna Fail Party in 1966. In June 1977, he led his party to 
an election victory over Liam Cosgrave's coalition gov- 
ernment. Lynch resigned his post in December 1979. 

Lynch, often called Jack, was born in Cork. He studied 
at Christian Brothers schools there and at University Col- 
lege, Dublin. While working as a civil servant, he stud- 
ied law at King’s Inns. He began practising law in 1945 
and won election to the Dail for Cork in 1948. He held 
various posts under Eamon de Valera and Seán Lemass, 
including Minister of Industry and Commerce (1959- 
1965) and Minister of Finance (1965-1966). 

Lynching usually means the killing, generally by hang- 
ing, of a person by a mob in defiance of law and order. 
Victims of a lynching do not have a chance to defend 
themselves. The mob simply assumes its victims are 
guilty, whether or not the victims have had a trial. Al- 
though similar mob violence has occurred in many 
countries at different times, the term lynching is particu- 
larly associated with the United States. Most U.S. states 
have attempted to stop lynchings by laws. Some states 
prosecute under the laws against homicide, riot, and as- 
sault. Other states have specific lynch laws. But legal 
controls have not succeeded in preventing lynchings al- 
together. 

The term /ynching probably originated with American 
planter Charles Lynch, who lived in Virginia during the 
1700s. Lynch and his neighbours took the law into their 
own hands and punished Tories (British sympathizers) 
and others who plundered their property. The term 
came to be applied to physical punishment such as 
whipping and tarring and feathering. 

In pioneer communities on the far western American 
frontier, many lynch mobs took the law into their own 
hands because there was no duly established legal au- 
thority. With the establishment of law and order 
throughout the United States, lynch mobs began to act 
in opposition to the law, instead of supporting it. 

Before 1890, most lynching victims were white. Since 
then, most lynchings have occurred in the South, and 
the victims have usually been blacks. Of a total of 4,752 


lynchings between 1882 and 1968, 1,307 victims were 
whites and 3,445 blacks. The peak year for these killings 
was 1892, with 230 victims. From 1957 to 1968, there 
were seven lynchings. No recorded lynchings have 
taken place since 1968, New England is the only part of 
the United States where no lynchings have occurred. 
Lyndon B. Johnson Space Center. See Johnson 
Space Center. 

Lyndsay, Sir David (1490-1555), was a Scottish poet 
who wrote mainly satirical verse in the common lan- 
guage of his day. Testament and Complaynt of Our 
Soveraine Lordis Papyngo (1530) is a series of criticisms 
of the Court and the Church, as if made by the king's 
parrot. Lyndsay was born near Haddington, Scotland. 
Lynen, Feodor (1911-1979), a German biochemist, 
studied how cells produce cholesterol and other fatty 
substances known as /ipids. High levels of certain cho- 
lesterol-containing molecules in the blood are a main 
cause of heart disease. Medical researchers have used 
results of Lynen’s work to help prevent heart disease. 

Lynen’s experiments revealed the roles of certain en- 
zymes (molecules that speed up chemical reactions) and 
the vitamin biotin in the formation of lipids. For this 
work, Lynen shared the 1964 Nobel Prize for physiology 
or medicine with Konrad Bloch, an American biochem- 
ist. Lynen was born in Munich. 

Lynn, Dame Vera (1917-__), is a singer who won 
fame during World War II with her records and broad- 
casts. They became popu- 
lar with British soldiers and 
earned her the title Forces’ 
Sweetheart.” Among Vera 
Lynn's best-known songs 
were “We'll Meet Again” 
and “The White Cliffs of 
Dover.” 

Vera Margaret Lewis 
(née Welch) was born in 
London and first appeared 
on the stage at the age of 7. 
She sang with several 
dance bands in the 1930's 
and 1940s. Her career con- 
tinued long after the war. In 1975, she was created a 
Dame Commander of the British Empire. 

Lynx is a wild animal that belongs to the cat family. 
Lynxes are considerably smaller than such other wild 
cats as leopards and mountain lions. Most lynxes weigh 
from 5 to 10 kilograms. However, some lynxes weigh as 
much as 20 kilograms. 

Lynxes live in parts of Africa, Asia, Europe, and North 
America. The Northern lynx ranges across North Amer- 
ica, It was once common in Europe and northern Asia, 
but it is now scarce. The African lynx is called the cara- 
cal, It lives in the desert and mountainous regions of 
southern Africa, but it is now rare. The caracal is also 
found in Asia. 

The lynx’s fur grows long all over its body. The fur is 


Vera Lynn 


light grey or greyish brown and long and silky. It is spot- 


ted and striped with a darker shade. Lynxes have stubby 
tails and long tufts of hair on their pointed ears. 

Lynxes live in forests or in rocky, brush-covered 
places. They hunt mainly at night and feed primarily on 
snowshoe rabbits and other small animals. Lynxes kill 
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The European lynx, like the other lynxes, is a large and power- 
fully built wild cat with tufted ears. 


great numbers of harmful rodents and rabbits and so 
are helpful to people. When their usual prey is scarce, 
hungry lynxes will kill foxes and even deer, as well as 
some domestic animals. In winter, the huge feet of the 
lynx enable the animal to run swiftly over the snow. 

Lynxes sleep in caves or hollow trees, They like to 
climb trees and lie stretched out on a limb, Young lynxes 
look like domestic kittens. The mother lynx bears from 
one to five babies in a litter. 

Scientific classification. Lynxes belong to the cat family, 
Felidae. The Northern lynx is Felis lynx. The caracal lynx is F. car- 
acel, 

See also Bobcat; Caracal; Wildcat. 

Lyon (pop. 422,444; met. area pop. 1,087,367) is the third 
largest city in France. Only Paris and Marseille have 
more people. Lyon lies in southeastern France (see 
France (political map). The city serves as the capital of 
the Rhône department (administrative district) and the 
Rhône-Alpes region. ‘ 

The Rhône and Saône rivers meet at Lyon, dividing 
the city into three parts. Busy docks and warehouses 
line the riverfront. Lyon's main commercial and enter- 
tainment district lies on a peninsula between the two 
rivers. On the west bank of the Saône is the oldest sec- 
tion of the city, It has narrow streets and tall houses. 

The newest area of Lyon is on the east bank of the 
Rhône. It includes factories, a large university, and many 
attractive residences. Among Lyon's major landmarks 
are the Church of St. Martin d'Ainey and the Cathedral of 
St. Jean, both of which date from the 1100s. 

Lyon is famous for the manufacture of textiles, espe- 
cially silk and rayon. The city has many spinning, weav- 
ing, and dyeing plants. Other industries in Lyon produce 
cars, chemicals, metal goods, and such agricultural 
products as wine and cheese. 

In 43 B.C., Roman soldiers established a colony on the 
site of what is now Lyon. During the 1400's, Lyon be- 
came a prosperous trading centre. The introduction of 
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silk manufacturing from Italy during the 1500's brought 
greater, and long-lasting, prosperity. Lyon was a centre 
of French resistance to German occupation forces dur- 
ing World War II (1939-1945). 

Lyon, Arthur Sidney (1818?-1861), was an Australian 
journalist who is considered to be the father of the 
Queensland press, He founded the first four newspa- 
pers in Queensland. They were the Moreton Bay Cou- 
rier, in 1846; the Moreton Bay Free Press, in 1849; the 
Northern Australian, in 1855; and the Darling Downs Ga- 
Zette, in 1856. Lyon was born in England. He worked on 
newspapers in Sydney and Melbourne before moving 
to Queensland. 

Lyons was the name of two Australian politicians, hus- 
band and wife. f 

Joseph Lyons (1879-1939) was prime minister of Aus- 
tralia from 1932 to 1939. In the early 1930's, a dispute 
over economic policy caused a split in the governing 
Labor Party. Lyons resigned from the government and 
joined the opposition, the Nationalist Party, to form the 
United Australia Party. This party won an overwhelming 
victory in a federal election 
in late 1931, and Lyons be- 
came prime minister. The 
party lost seats in the fed- 
eral election of 1934, but 
Lyons remained in office 
by forming a coalition with 
the Country Party. As prime 
minister, he helped the 
country recover from the 
economic depression that 
had begun in the late 
1920s. 

Lyons was born ona 
farm near Stanley, in Tas- 
mania. He qualified as a 
teacher in 1896, and entered the Tasmanian parliament 
in 1909. He was premier of Tasmania from 1923 to 1928. 
He entered the federal Parliament in 1929. 

Dame Enid Lyons (1897-1981) was the first woman 
member of the House of Representatives. She entered 


Joseph Lyons 


Parliament as Liberal Party member for Darwin, Tasma- 
nia, in 1943. She was also the first woman to reach Cabi- 
net rank. She was vice president of the Executive Coun- 
cil from 1949 until her retirement from Parliament in 
1951. From 1951 to 1962, she was a member of the Aus- 
tralian Broadcasting Commission. Enid Muriel Burnell 
was born in Leesville, Tasmania. 

Lyra, also called the Harp, is a small constellation that 
can be seen from the Northern Hemisphere. Its bright- 
est star, Vega, is about 26 light-years from the earth. One 
light-year equals 9.46 trillion kilometres. Vega is the fifth 
brightest star visible, excluding the sun. For the location 
of Lyra, see Astronomy (map: The stars and constella- 
tions of the Northern Hemisphere). 

Lyra has two notable features that can be seen 
through a small telescope. One of them is Epsilon Lyrae, 
a binary star (pair of stars). When viewed through a tele- 
scope, each of these bright stars in turn is double. A tel- 
escope also can spot the Ring Nebula, a ring-shaped 
cloud of dust and gas surrounding a very faint star. The 
nebula formed when the star blew off an outer layer of 
its atmosphere. 

See also Binary star. 

Lyre is an ancient stringed musical instrument that re- 
sembles a small harp. It has a bowl- or box-shaped 
frame with two arms extending upward. A crossbar is at- 
tached to the top of the arms. The instrument has 4 to 10 
strings, which extend from the crossbar to the base of 
the frame. The player plucks the strings with the fingers 
of one hand or with a plectrum (pick). The fingers of the 
other hand press down on the strings to set the re- 
quired pitch. 

In Europe, some types of lyres are played with a bow 
instead of by plucking the strings. The sound of a lyre is 
amplified by a piece of cattle skin stretched tightly 
across the open side of the frame. 

The lyre was especially popular among the ancient 
Greeks. The instrument was the symbol of Apollo, the 
Greek god of music and poetry. The Greeks used the 
lyre to accompany their songs and recitations. The 
words /yric and lyrical come from this use of the instru- 
ment. 


Lyon's modern buildings in- 
clude the Maurice Ravel Audi- 
torium, /eft. Named after the 
famous French composer, the 
striking building is a concert 
hall that seats 2,000 people. It 
lies on the east bank of the 
Rhône River, in the newest 
area of Lyon. 


Red figure terra cotta vase; The Metropolitan Museum of Art, New York City 


A boy playing a lyre was painted on a Greek vase of about 490 
B.C. The lyre was a popular instrument in ancient Greece. It was 
the symbol of the god Apollo, patron of musicians and poets. 


Lyrebird is one of the most unusual Australian birds. 
The tail of the male lyrebird has large and spreading 
feathers that are arranged like the ancient lyre. Two 
broad feathers curve upward with slender feathers in 
between. Normally, the tail is carried low. When the tail 
is raised and arched, it is about 60 centimetres long. 
Sometimes the tail is arched forward over the top of the 
bird's head. The lyrebird itself is only about the size of a 
chicken. The tail does not reach full growth until the 
bird is 7 or 8 years old, 

The lyrebird has brown plumage. These birds have a 
strong, melodious song, and they can imitate the songs 
of other birds with remark- 
able accuracy. The lyrebird 
can fly, but it uses its wings 
for balance and for speed 
chiefly when running and 
leaping. The lyrebird 
makes its nest on the 
ground, and the female 
lays one egg in it. 

Scientific classification. 
Lyrebirds belong to the lyre- 
bird family, Menuridae. There 
are two species, Menura su- 
perba and M. alberti. 


See also Bird (picture: 
Birds of Australasia). 
Lyric poetry. See Poetry 
(Lyric poetry); Greek litera- 
ture (Lyric poetry). 
Lysander( ? -395 B.C) 
was a statesman and gen- 
eral of the ancient Greek 
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state of Sparta. He took command of Spartan military 
forces in the Aegean and the Hellespont late in the Pelo- 
ponnesian War between Sparta and Athens. Through 
his friendship with Cyrus, son of the king of Persia, he 
persuaded Persia to help build and support a fleet. In 
405 B.C, Lysander commanded the final battle of the Pel- 
oponnesian War at Aegospotami. In this famous sea bat- 
tle, the new Spartan fleet, led by Lysander, destroyed 
the superior Athenian navy. 

In charge of Sparta's foreign policy, Lysander estab- 
lished the government of Thirty Tyrants to rule Athens 
after the war. He also helped set up the government of 
decarchies. Decarchies were boards of 10 that governed 
in Greek states Sparta had freed from Athenian rule. Ly- 
sander was killed in battle in Boeotia in the Corinthian 
War. 

Lysenko, Trofim Denisovich (1898-1976), was the 
most important biologist in the Soviet Union from the 
mid-1930 to the late 1950s. Soviet dictator Joseph Stalin 
supported Lysenko’s theories for improving farm pro- 
duction because they promised quick success. How- 
ever, Lysenko’s theories proved to be faulty, and later 
Soviet leaders blamed them for slowing the growth of 
the country’s agriculture. Lysenko held back Soviet re- 
search in genetics (the science of heredity) for more 
than 20 years. 

Lysenko believed that new species of crops could be 
created from the old species by altering the crops’ envi- 
ronment (surroundings) and affecting the phases of their 
life cycles. The resulting changes would be passed to 
the next generation, and create improved breeds, better 
adjusted to the conditions of their environment. Lysenko 
said, in effect, that organisms could be “trained” to 
change. He rejected the idea that units called genes de- 
termine heredity. His ideas have been rejected by pres- 
ent-day biologists. 

Lysenko was born in Karlovka, a village near Poltava. 
His parents were farmers. 

Lysergic acid diethylamide. See LSD. 

Lysias (4597-380? B.C) was a great orator of ancient 
Greece. He wrote more than 200 speeches and helped 
establish the study of oratory. 

Lysias was born in the Greek colony of Syracuse in 
Sicily. His father was a wealthy shield manufacturer. Lys- 
ias moved to Athens in Greece and became a strong 
supporter of that city's democratic government. 

Nearby Sparta conquered Athens in the Peloponne- 
sian War (431-404 B.C). The Spartans installed a power- 
ful group of men, known as the Thirty Tyrants, to govern 
Athens. Lysias was arrested by the government because 
of his wealth and democratic beliefs, but he escaped 
into exile. 

Lysias returned to Athens when democracy was re- 
stored in 403 B.C. That year, he attacked the cruelty and 
corruption of the Thirty Tyrants in one of his most fa- 
mous speeches, "Against Eratosthenes.” 

Lysippus (380's?-306 B.C.?) was one of the greatest 
sculptors of ancient Greece. Most of his works were 
masculine, athletic statues of victors from the great 
sports festivals at such sites as Olympia, Isthmia, and 
Nemea. Lysippus idealized his subjects, raising them to 
godlike, heroic figures. He was equally brilliant at creat- 
ing both small, delicate works and statues of vast size 
and grandeur. 
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A marble statue attributed to the ancient Greek sculptor Lysip- 
pus, typical of the heroic male figures he created. 


Lysippus was born in Sicyon in the Peloponnesus. He 
was influenced by Polyclitus, a Peloponnesian sculptor 
of the 400s B.C. Like Polyclitus, Lysippus preferred to 


work in metal instead of the traditional marble. Lysippus’ 


style went through several stages, beginning with the 
realistic imitation of nature. Later, his style was de- 
scribed as being more impressionistic. Ancient sources 


credited Lysippus with 1,500 works. However, only one 
work by the sculptor may have survived. This work is a 
bronze statue of an athlete that some scholars have at- 
tributed to Lysippus. It stands in the J. Paul Getty Mu- 
seum in Malibu, California, U.S.A. 

Lysosome. See Cell (The cytoplasm; diagram: The 
structures of a cell). 

Lyte, Henry Francis (1793-1847), a British clergyman, 
is best remembered for the hymns he wrote. These 
hymns include “Abide with Me’, “Jesus, | My Cross Have 
Taken.” and “Praise, My Soul, the King of Heaven.” For 25 
years, Lyte served as clergyman in the small fishing vil- 
lage of Lower Brixham, on the Devonshire coast. He also 
worked as a clergyman in a parish near Wexford, Ire- 
land, and in the English parishes of Marazion, Corwall; 
Lymington, Hampshire; and Charlton, Devon. 

Lyte wrote his most famous hymn “Abide with Me,” in 
1820 after visiting a dying friend at Pole Hore, near Wex- 
ford. Sung to the tune “Eventide” by the British organist 
W. H. Monk, it is one of the most moving of British 
hymns. Lyte was born in Ednam, near Kelso in southern 
Scotland. He was ordained as a minister in the Anglican 
Church when he was 21 years old. 

Lyttelton (pop. 3,200) is a town and port on the eastern 
coast of the South Island of New Zealand. It is the main 
port serving the city of Christchurch and Canterbury 
province and is the largest and busiest port in the South 
Island. Each year it handles more than 2 million metric 
tons of cargo. The greater part of the town is built on 
steep slopes. Much of the lower area is built on re- 
claimed land. 

Lytton, Baron. See Bulwer-Lytton, Edward George 
Earle Lytton. 

LZ-1. See Airship (The Zeppelins). 


An aerial view of the town 
and harbour of Lyttelton, on 
New Zealand's South Island. 
Lyttelton is about 11 kilome- 
tres southeast of Christ- 
church, It is the island's main 
port, and is able to handle 
large tankers and other ships. 


